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how Dowell planning helps make 
your frac jobs more profitable 
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fluid and propping agent is aided by 
Dowell’s fracture conductivity testers 
Different treatment combinations can 
be compared and the most desirable 
one selected. 


CALCULATING probable results for vari- 
ous sizes and types of treatments can 
be done by an electronic computer pro- 
grammed with Dowell’s engineering 
method—the Frac Guide*. Production 
increases and payout times are pre- 
dicted, enabling the operator to select 
the optimum treatment for his purposes. 


TIMING of a frac job is vital if an 
operator wants the maximum ultimate 
recovery with minimum total cost of 
production. Realizing the importance 
of timing, Dowell has placed new em- 


phasis on the study of decline curves 
and formation energy records to help 
you decide when to fracture each well. 


Ask about how these Dowell plan- 
ning steps can be used to help you 
increase profits from your frac jobs. 
Dowell services and products are of- 
fered in North and South America, 
Europe, North Africa and Iran. Dowell, 
Tulsa 14, Oklahoma 


*DOWELL SERVICE MARK 


SERVICES FOR THE OIL & GAS INDUSTRY 
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DIVISION OF THE DOW CHEMICAL COMPANY 





News 


Mounting volume of Canadian oil imports, which are not under 
quota restrictions, has caused Interior Secretary Udall 
considerable concern. He disclosed his Department is trying 
to reach an agreement with Canada to stabilize oil imports. 


CURB CANADA IMPORTS? 


Phillips Petroleum made a further reduction in crude runs 
according to K. S. Adams, chairman. This reduction for Octo- 
ber follows previous reductions made in September, now 

REDUCES CRUDE RUNS 14,000 b/d under August runs. Through August of this year 
the industry processed more crude than during the same 
period of 1960. Vickers Refining reduced runs 3000 b/d, Phil- 
lips also recommended 3% cut in oil production. 


U.S. oil companies account for 45% of all American invest- 
ments abroad, and a major portion of oil's overseas dollar 
this year is going into projects in North Africa, the 
American Petroleum Institute reported. In the U.S. the 
petroleum industry has the largest capital expenditure. 
Overseas, the oil industry accounted for $1.5 billion out 
of the estimated $3.2 billion American industries spent 
last year. 


CAPITAL HIGH 


Forecast by American Gas Association is that the industry 
will add 1,218,000 gas-heated homes during the 1961-62 sea- 
son. This will bring total to 22,500,000 next spring, AGA 
reported at its convention in Dallas. 


GAS INCREASE FORESEEN 


South African Petroleum Refineries (BP-Shell) has awarded 
a contract to Foster Wheeler for a 70,000 b/d refinery at 
Reunion Rocks, Republic of South Africa. It is slated to go 
on stream by January 1, 1964. The new refinery will include 
these units: crude distillation; hydrodesulfurization; 
platforming (including stabilizer); sulfur recovery. 


PLANT CONTRACT LET 


Oil reserves of Abu Dhabi (Trucial Coast, Middle East), 
where oil was discovered last year, are estimated at about 
3500 milliom barrels by the chairman of Cie. Francaise des 
Petroles, one of the companies holding the concession. 


NEW RESERVES BIG 


Royce H. Savage, Tulsa, Okla., a federal judge for 21 years, 
has resigned and joined Gulf Oil as general counsel. Early 
last year Judge Savage acquitted 29 oil companies including 
Gulf, of price fixing charges filed by the federal govern- 
ment. In his verdict Savage said the government's evidence 
didn't "rise above the level of suspicion." 


JUDGE JOINS GULF 
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West Germany imported 18.9 million tons of oil products in 
first half of 1961, an increase of 29.4% over 1960. Crude 
oil imports soared to 15.05 million tons, up 46.1% over first 

ANY OIL USE UP half of 1960. Fuel oil imports were down 15.5% at 2.57 mil- 
lion tons. Increased imports reflect higher demand for oil 
products, replacement of coal by oil, and construction of 
additional refineries. 


Ing. Enrico Mattei, president of Ente Nazionale Idrocar- 
buri, is said to have concluded an agreement by which ENI 
is to supply Israel 10,000 b/d fuel oil during the next year. 


Posted crude oil prices have been pushed downward through 
most producing areas. IPAA Executive Vice President Jameson 
noted "pressure of deteriorating product prices is forcing 
PRICE CUTS down an already inadequate crude price. TIPRO President 
West cited reductions as result of weakness in oil import 
control program...In Japan refining companies negotiated 
with Middle East producing companies for lower prices. 


First you freeze the ground, then dig a 20-ft hole, 20 ft in 
diameter. You install an aluminum roof, vapor-tight sealed 
to the ground. Finally the cavity is filled with 850 bbl 

ATION MUDPIE liquid natural gas at minus 258 F. This new ground storage 
was introduced at Lake Charles, La., by Conch Methane Serv- 
ices (London) and Constock-Pritchard (Kansas City). Conoco 
and Shell have interests in both. 


Pan American International signed 40-year concession 
agreement with Quaiti State of Shihr and Mukalla and Ka- 

{ ENTERS ADEN thiri State of Seiyun, both in Eastern Protectorate, Aden. 
Agreement reportedly provides exploitation profits to be 
divided 45% to company, 55% to States. 


New 50,000 b/d refinery at Milazzo, Province of Sicily, 
owned by Mediterranea Raffineria Siciliana Petroli (Gulf 

HAS NEW PLANT 0il controlling interest) went on stream. Projected annual 
capacity of 120,000 b/d by end of next year gives promise 
refinery will become one of iargest in Italy. 


Eger V. Murphree, president of Esso Research and Engineer- 
ing, will head the U.S. National Committee for the Sixth 
World Petroleum Congress in Frankfurt, Germany, in June 
RLD CONGRESS 1963. Vice chairmen are Dr. Jerry McAfee, vice president, 
Gulf Oil, and Howard B. Nichols, senior vice president, 
Caltex. A brochure is obtainable from: Sixth World Petro- 
leum Congress, Hamburg 1, Glockengreberwall 2-4, Germany. 
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One item agreed on by national AIME leaders at the annual 
meeting in Dallas is that U.S. and Canadian petroleum 
reserves are sufficient for at least 100 years. R. R. Mc- 
Naughton of Canada, president of AIME, and Lloyd E. Elkins, SUPPLY FOR CENTURY 
Tulsa, president-elect, said this would be true even if 
Middle East and South America sources were cut off. Elkins 
said U.S. can supply all its own needs for another 50 years. 


Atomic Energy Commission has extended for five years to 

February 28, 1966, its contract with Phillips Petroleum for 

operation of facilities at Idaho Falls, Idaho. Phillips 

will continue to operate materials testing reactor, chem- RENEWS AEC CONTRACT 
ical processing plant, engineering test reactor, special 

power excursion reactor test plants, and central plant fa- 

cilities. Annual cost of the work is estimated at about 

$27,500,000. 


E. H. Smoker, president of United Gas Improvement Company, 
was elected president of American Gas Association at the 

K EADS AGA 
annual meeting in Dallas. He succeeds Lester T. Potter, ——-* . 
president of Lone Star Gas. 


A Shell-Esso firm (NAM) found gas reserves in Groningen 

Province, Netherlands, which are estimated at 2 to 10 tril- 

lion cu ft. Drilling is halted until new concessions are GAS IN HOLLAND 
negotiated and old ones restudied. At present all gas must 

be sold to State for distribution. 


Although Justice Department filed a motion in Federal Court 
to halt the sale of Honolulu Oil, stockholders approved the 
Sale and transfer began. More favorable climate came from 
Internal Revenue Service which lifted its moratorium on 
issuing advance rulings on tax treatment of oil property 
sales. Assets are to be sold to Tidewater and Pan American 
e.-Cities Service acquired interest in a subsidiary of 
Evence Coppee of Brussels. This gives Cities Service a 
position in the chemical and other fields in the European BOUGHT AND SOLD 
Common Market...Argo Oil is negotiating with Atlantic Re- 
fining for sale of its assets...Humble bought service 
stations in Florida from Singleton and Watson companies... 
Wichita River 0il Corporation acquired Blue Dolphin 0il in 
exchange for stock...Atlantic Refining acquired a majority 
interest in Buckley and Scott, fuel oil and burner sales... 
Air Products and Chemicals bought Sun's stock in Houdry, 
including Catalytic Construction. 


An oil pipeline will be built from Caranda field to Santa 


Cruz, Bolivia, to connect with Arica pipeline to Pacific. 
« . VIAN LINE 
Bolivian Gulf, discoverer of Caranda, plans the line. Esti- Faas Ponere 


mated cost is $25,000,000. 
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THE BEST SAFEGUARD IS KNOWLEDGE 


In the oil and gas industry, knowledge is acquired only through long years of experience. Republic, as 
a pioneer oil bank in the South . .. with the South’s largest Oil and Gas Department, has this knowledge 
For decades, Republic has been pacing the industry, keeping thoroughly informed on new trends 
and developments, credit ratings, equipment distributors and all the varied factors involved in oil 
and gas financing. 

Republic offers you not only unlimited resources but also the strength which comes from specialized 
knowledge. Next time you need bank service on an oil or gas matter, talk to Republic, indisputably 
a leader in the field. We understand your problems... speak your language and have the resources 


to best protect your interests. 


REPUBLIC NATIONAL BAN K 


" OF DALLAS 
| Wy Ba. the Oil and Gas Man 


CAPITAL AND SURPLUS $105,000,000 %* LARGEST IN THE SOUTH * MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 
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Let’s Keep Unity Free 


“T wonder how a system that has no unified 
responsibility can operate efficiently’, said 
ller, new chairman of the Federal 
Power Commission, at the annual meeting of 
Independent Natural Gas Association. 

When you come to think about it, you must 

agree it is remarkable. Our oil and gas industry 

of varied and diverse segments, 
ntly owned and managed. There’s no 
overall GOSPLAN like the Soviet state plan- 
ning commission to say what shall be done and 
when and where. The initiative comes from in- 
dividu nd companies. It hardly seems pos- 
sible that these thousands of individual ele- 
ments mesh so efficiently to serve the 
U.S. consumer 

We asked the FPC chairman later what he 
would suggest to provide unified responsibility 
and he a ered, “Maybe there’s more to this 
system than meets the eye. It seems to work a 
lot better than I would have supposed.” 

The more to this system than meets the 
eye” and Mr. Swidler was perceptive to recog- 
nize it. There is a strong unifying force that is 
seldom recognized. Mr. Swidler was addressing 
one g example—INGAA. Here distributors, 
transn ion companies and natural gas pro- 
ducers voluntarily unite to solve problems, to 
s, to advance new methods, to crys- 
tallize opinion. 

Back when the young oil industry began buy- 
ing equipment and found different suppliers 
used different measurements for such things as 
tubing threads, nobody went to a centralized 
government to lay down a set of standards. 
The t: fell to American Petroleum Institute, 
where members worked together to fix practi- 


Josep! 


is a complex 


independs 


discuss plat 
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cal standards. Because they are so soundly es- 
tablished today, API standards are followed 
internationally. 

As techniques grew more complex, it was to 
these voluntary associations that industry peo- 
ple turned to exchange ideas, to learn new con- 
cepts of engineering, to tell of methods that 
had worked and of others that failed. 

Groups formed to push one project—as Inde- 
pendent Petroleum Association of America was 
created to get a tariff on imported oil. IPAA 
now covers wider interests and is respected for 
diligent work for the independent producer. 

A thoughtful man said recently, ‘““We’ve nev- 
er fully realized the benefits we gain through 
our voluntary organizations.” 

Can you imagine the oil and gas industry 
without them? Certainly there would have been 
no swift advance such as we have experienced 
without free associations to concentrate on 
practical aims and high purpose. Largest of 
these is API, which embraces the entire indus- 
try. Its members and staff study and report on 
problems in every division. We rarely stop to 
realize the value of its contributions to industry. 

Our answer to Chairman Swidler is: We 
are a unified industry — not in a monolithic 
GOSPLAN, not under a trust or combine. We’re 
unified by common interests in hundreds of 
voluntary associations where we pool ideas and 
have the privilege of agreeing or—perhaps 
more important—the right to disagree. Re- 
sponsibility is not imposed but rests firmly in 
each individual and his company. 

With free men isn’t this the ideal as well as 
the practical course of unified responsibility ? 

— Ernestine Adams 
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Congrats and $25 for this quip to KENNETH R. TAYLOR, 313 Camellia Avenue, Orange, Texas. 














Best 
“pipeline” 
in 
the 
business 





The good word in pipe is Lone Star .. made in the nation’s most modern steel plant. 


Lone Star quality is precisely controlled to rigid API specifications. 


Fast overnight delivery to major mid-continent producing fields is routine . . delivery in 


mere hours is not unusual. You can depend on Lone Star line pipe, casing and tubing! 


COMPAN Y 
EXECUTIVE—SALES OFFICES 
©1956 LAS W. Mockingbird Lane at Roper + P. O. Box 12226 * Dallas, Texas 


Lone 


Star DISTRICT SALES OFFICES 
Steel 


Company 912 Republic National Bank Building, Dallas, Texas 
S Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
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‘“He’s 


recent ly 


a fine shot,” said a business associate 
lescribing W. C. Norman’s game 
bird hunting, a rare diversion in his busy 
schedule 

The same phrase — “He’s a fine shot” — fits 
perfectly the business career of this tireless 
16-year-old former Texan who built Colorado 
Oil and Gas Corporation into an $80 million 
concern in seven years. Those close to the com- 
pany’s president are impressed by his determin- 
ation to fix a target and then—in spite of 
Hades and high water — to hit the bullseye. The 
notches on his business rifle testify to his 
accurat 

Born January 30, 1915, in Teague, Texas, 
Norman was trained in public accounting, and 
began his career in the oil business at Corpus 
Christi, Texas, in the pioneer days of natural 
gas cycling. In three years, he was involved 
in organizing some 14 companies, operating 
lants, or active in oil producing, drill- 

A major part of them were later 
merged into the Chicago Corporation (now 
Champlin Refining). 

The broad knowledge Norman gained here 
proved invaluable when Gardiner Symonds, 
then president of newly formed Tennessee Gas 
Transn on, appointed Norman his assistant 
in 1943. His responsibilities grew steadily and 
in 1949 he was elected president of Northeast- 
ern Gas Transmission Company, which deli- 


cycling p 
ing, ro 
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vered the first natural gas to the New England 
states. Norman played a key part in a competi- 
tive race that saw Northeastern outdistance a 
high-powered rival for the New England prize 
market. That accomplishment at 36 was only 
the beginning of continuing successes. 

Norman left Tennessee Gas and Northeast- 
ern in 1952 to become a partner in Lambert-&- 
Company, New York City, an investment firm 
with substantial oil interests. 

The same year Colorado Interstate Gas Com- 
pany formed Colorado Oil and Gas Corporation 
as a subsidiary to find gas reserves. 

Norman was keen to develop a full-fledged 
oil and gas company so he agreed to head Colo- 
rado as an independent company, expanding its 
capital through the sale of common shares. In 
review, Norman commented: “Our assets after 
public distribution (of stock) consisted of 
undeveloped gas reserves in Kansas and Okla- 
homa, a cash account of $11,000,000 and an 
unlimited reservoir of ambition.” 

Along the road to building his company, Nor- 
man acquired two firms of note — Derby Oil 
Company of Wichita, Kansas, in 1954 and Jas. 
P. Marsh Corporation of Skokie, Illinois, in 
1958. The Derby acquisition made Colorado an 
integrated oil company. The Marsh acquisition 
gave Colorado a stake in the rapidly growing 
instrument industry. Marsh is the oldest and 
one of the three largest manufacturers of pres- 
sure gauges. 

This year — based on first-half experience — 
Colorado’s gross revenues will exceed $51 mil- 
lion, compared to the $200,000 sales in 1954. 

The fellow mostly responsible for this — W. 
C. Norman — still heads for higher goals. 

Mr. and Mrs. Norman and their children 
make many trips together and share family 
recreations. The oldest son, W. C. Norman III, 
is a student at Denver University after a hitch 
in the Army, including overseas duty; one 
daughter, Mrs. Susan Simpson, is married and 
lives in Denver; the other two, Jill and Jimmy, 
are students in Denver public schools. 

Although his company now operates in the 
Gulf Coast, the Rockies, Canada and Alaska, 
Norman has an eye on foreign opportunities. 

“Our operations have not been confined to 
the North American continent as a matter of 
policy,” he said recently, “but primarily be- 
cause we so far have not found areas where we 
were satisfied with the political climate or which 
for other reasons were unsuitable to us. We 
shall continue to keep informed on foreign pos- 
sibilities since it is obvious that with the in- 
creasing world demand and diminishing 
domestic supplies, petroleum reserves in politi- 
cally favorable foreign countries will be a val- 
uable asset in the future.” 
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A 60-INCH VIEW OF CAT’S 
POWER SHIFT 983 PIPELAYERS 


Report from Jack Hodges, General Sup J e R. pany, Inc., Birmir am, A 


“The power shift on the new Cat 583 allows split- 
second shifts when juggling 60” pipe. The operator 
can handle the draw works levers and change travel 
speeds by nudging the single transmission lever with 
his forearm—impossible otherwise. When climbing 
these grades, he can smoothly drop to a lower gear to 
keep the load moving. Machines with other type trans- 
missions must stop and slow down the operation.” 

Jack Hodges is talking about performance from the 
two 583s working on the industrial water line from 
Fort Smith Dam to Birmingham, Ala. They’re han- 
dling 60” pipe, weighing 20,000 lb. per 40’ joint, 
over rough terrain with grades up to 67% degrees. 
“Tt’s the kind of job that brings out the best and shows 


up the worst in any machine. That’s why the 583s 


look so good.” 
The beautifully engineered combination of 235 HP, 


137,000 LB. LIFT CAPACITY, POWER SHIFT 


TRANSMISSION, and an unmatched 21” GROUND 
CLEARANCE equip the 583 for heavy work in moun- 
tains or swamps . work that other machines can’t 
handle over ground where other machines can’t go. 
No wonder men who work with the 583 talk long and 
favorably about it. 

For your own record-setting production with lou 
cost... see your Caterpillar Dealer. 


Caterpillar Tractor Co., General Offices, Peoria, Ill., | 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks of Caterpi!iar Tractor Co 








Helps Space Center 


Natic Aeronautics and Space Administra- 
as a site for its proposed Manned 
Space F Center is a 1000-acre tract near 
Housto1 Texas, according to Dr. Kenneth 
Pitzer ident of Rice University. He said 
the 100 eres had been donated to Rice by 
Humble Oil & Refining Company with the 
that it would be used for the 


tion’s che 


underst 


believe that Washington should do 

ple what they can do for themselves 

al and private effort. There is no 

d to tax dollars that have been to 
ind back.”’ 

~ President John F. Kennedy 

in 1960 campaign speech. 


ice in Service Stations 


now has about 208,000 service 

his means it operates about 416,000 

half marked “him” and half “her.” 

room for every 430 Americans — 

and that ite an investment. These free and 

fancy rest rooms provided by the oil industry 

represe! th a marvelous and costly service. 

Just tl vhat they mean to traveling folks. 

If it weren’t for this unique oil industry service, 
there’d , tourist behind every tree. 

Up to now, we’ve utterly failed to carry this 
story to the tourists. In addition to the con- 
nvolved, the travel-weary public is 

all sorts of pain and anguish. We 
a lot of statistics, by way of ex- 

f-million “him” and “her” rooms 


venience 
saved I 


wont re 
ample, the ha 
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‘N 
Conference Table , 


provided by the oil industry at about every 
crossroads in round numbers: must prevent, 

17 million cases of poison ivy. 

14 million bee, hornet, wasp and yellow 
jacket stings. 

91 thousand snake bites. 

9 million infections from accidental contacts 
with briars, cactus needles, and barbed 
wire fences. 

414 million faintings or injuries from run- 
ning as a result of contacts with bears, gila 
monsters, cougars, alligators, mean bulls, 
and other varmints. 

$22 million in damages suffered to clothing 
during such escapes. 

$9 million in fines for ignoring “‘no trespass- 
ing” signs. 

$103 million in damages to automobiles 
parked hurriedly in illegal or dangerous 
zones along the highway. 

Taken from “Losing Circulation,” by 
Lloyd N. Unsell in the IPAA Monthly. 


It’s in the Bag! 


The bag, with its thousand-and-one practical 
uses, is equally versatile as an “expression- 
maker” in our language. Our title, for example, 
owes its ring of familiarity to its closeness to 
the expression “It’s in the bag,” referring to a 
“sure thing.” Literally, the saying means that 
the point in question is as secure as game in 
a game-bag. 

No one likes to “be left holding the bag” 
because no one likes to be the sole loser while 
others profit. “Letting the cat out of the bag” is 
an embarrassing mistake, for when it’s done, a 
secret has been inadvertently disclosed. 

To “bag” any game, from rabbits to ele- 
phants, means to kill or capture the animal. 
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Good Wells Make Good News 


A Report on Some Recent Interesting Acidizing Treatments 


November, 1961 


Dowell engineers have available the most complete line of acidizing materials in the industry. 
Here are four recent examples of how some of these materials were used to help operators 


improve their wells: 


® Lafourche Parish, South Louisiana (Old Oil Well) Production had declined to 
12 bopd on gas lift. Pay was the Miocene. Perforations were from 11,715 to 11,734 
feet. Dowell acidized using Mud Acid emulsified with oil to retard acid reaction and 
to avoid contaminating formation with water. 4000 gallons of fluid was injected in 
eight stages of 500 gallons each. A two-barrel slug of gelled water diverting agent 
preceded each stage. After treatment, well produced 187 bopd on gas lift. 


™ Madison County, Southeast Texas (New Gas Well) Although drill stem test was 
negative, operator decided to run casing and perforate because cores looked good. Pay 
was the lower Glenrose lime at about 10,000 feet. Dowell injected 1000 gallons Super 
Mud Acid to clean up the immediate well bore area, then acidized the formation with 
2000 gallons acid-oil-emulsion type Retarded Acid. 10,695 cubic feet of nitrogen was 
used to displace the acid. Then, 50 barrels of flush water were injected with 15,000 
cubic feet of nitrogen. One hour after treatment, well tested 1000 mcfd and 50 barrels 


distillate per day. Operator is pleased with results. 


" Zavala County, South Texas (Old Oil Well) Scale had choked production down 
to 1% bopd pumping. Well produces from San Miguel sand through 2-inch tubing 
perforated from 4402 to 4412 with 8 shots per foot. Dowell used 1000 gallons regular 
acid with demulsifier to wash perforations. Acid was injected through a straddle packer 
lowered one foot at a time to assure opening of all perforations. After washing and 
soaking, packer was again lowered at one-foot intervals while acid was reverse circulated. 
Well was then shut in overnight. Two weeks after treatment, well was pumping 23 bopd. 


® British Columbia, Canada (Old Gas Well) This well had been producing from the 
Nikanassin sand throvgk two sets of perforations between 3757 and 3808. Production 
had declined from 4000 mcfd to 1800 mcfd. Dowell used Abrasijet® to cut circular 
notches in casing at 3761 and 3799 feet. Then, three barrels of Mud Acid were washed 
over notches at rate of one barrel every 10 minutes. An additional nine barrels of Mud 
Acid were squeezed into formation at 3 bpm. Pressure broke from 2350 to 1000 psi 
during squeeze. After treatment, well tested 18,000 mcfd open flow—4'% times the 


original test when the well was new. 


Dowell engineers use acid, special materials and creative engineering every day to help 
operators improve net profits. Discuss your next acidizing job with a Dowell engineer. For 
service or more information, call Dowell. Dowell services and products are offered in North 
and South America, Europe, North Africa and Iran. Dowell, Tulsa 14, Oklahoma. 
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Small Business U. S. A. 


A remarkable booklet based on the film 
“Small Business U. S. A. — The Story of Main 
Street” presents vignettes of failures and suc- 
cesses in business. It really should be “must” 
reading for the owners of retail outlets, service 
stations, machine shops and other small busi- 
nesses. You’ll probably be interested in the case 
histories. 

If you are one of the enterprisers who has 
his own business, you'll be interested in the case 
histories. Single copies are available free from 
Dun & Bradstreet, Inc., Public Relations Divi- 
sion, P. O. Box 803, Church Street Station, New 
York 8, N. Y. 


The Affairs of: 


The Ohio Oil Company enclosed with its com- 
pany magazine a booklet called “The Affairs of: 
race : .’ This statement was 
below: “Should I for any reason be unable to 
act for myself, here is a record of whom to see 
and where to look.” 

The booklet outlines all the information your 
family needs in times of emergency, tells 
about your will, whether you made one or not, 
the date, the lawyer, etc. It includes space for 
your property, your personal employment ar- 
rangements, bank accounts, securities, life 
insurance, disability, etc. 

It would be a good idea to make a record of 
your own and give it to the person most con- 
cerned. 


AMA Bookshelf 


A new edition (1961-62) of AMA’s Manage- 
ment Bookshelf has been distributed to its mem- 
bership. It is also available on a complimentary 
basis to any interested executive writing on his 
business stationery. Readers may obtain copies 
from Publications Business Dept., American 
Management Association, 1515 Broadway, New 
York 36, N. Y. 


Proved Again 


It has been proved so many times you wonder 
who is left that needs proof of the force of a 
free economy. Here’s another example: 

Assets Net Profit Taxes Divi- 

(Billions) dends 
(Millions in 27 years) 

Canadian Pacific $2.7 $758 $355 $392 

(Privately owned) 

Canadian National $3.5 ($470)* none $11 

(Government owned) 


Railroad 


*Loss 
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The oilman doesn’t know his own strength. Not all oilmen may 


realize it, but from petroleum come some of the strongest substances known to man—Epon’ resins. 


These resins are so strong they can replace the rivets in airplane wings! And perhaps oilmen don't 
always realize their strength in another way—the many vital contributions they make to our every- 
day life. Thousands of products have been made possible by petroleum research. And what makes 
that possible? You, the oilman. So the next time you hear someone speak out against oil, remember 
you've good reason to speak up. After all, you’re helping make petroleum one of the world’s most 


versatile natural resources. 


SHELL OIL COMPANY 
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GREAT | SERIES 


es 
pressur 


6.000 ps! 


A MARSH Valve 


Yes, three great series of needle throttling 
valves. Great in design and construction. 
Great in range of corrosion resistant service. 
Great in range of sizes and patterns. 

All three series share the basic design and 
construction that has set new standards for 
Marsh Needle Valves. 

All give smooth, close regulation and posi- 
tive shut-off from a few pounds pressure up 
to high pressures. 

All have body and stem guides machined 
from solid bar stock to provide extra strength 
and valve life. 

All have precision ground stems and long 
fine-pitched accurately-machined stem 
threads for micrometer regulation and tight 
shut-off. 

All have deep inlet and outlet threads for 
tight make-up. 

All have special, long-lasting, readily-re- 
placed, special ‘‘Marpak’”’ packing incorpo- 


Sor 
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for every purpose 


rating all-but-indestructible Teflon in the 
stainless steel series. 

You see a globe valve representing each 
series here. Note that the color of the handle 
identifies the series. Valves come to you in- 
dividually sealed in strong, transparent plas- 
tic packages. In appearance, in operation, in 
service life you have in these valves the kind 
of product that only Marsh experience in 
both valve making and instrument making 
could produce. 

Globe and angle valves in all three series 
are available with double female connections 
in sizes 4%", 4", %", 4%", 34” and 1”—with 
male inlet and female outlet in sizes 14” and 
14”. Panel mounted types in all sizes. Write 
for bulletins. 


MARSH INSTRUMENT COMPANY, Dept. M, 
Skokie, Ul. Division of Colorado Oil & Gas Corporation 


Marsh Instrument & Valve Co., (Canada) Ltd., 
8407 103rd St., Edmonton, Alberta, Canada 


Houston Branch Plant, 1121 Rothwell St., 
Sect. 15, Houston, Texas 


Eastern Seaboard Warehouse: Marsh Instrument Co., 
1209 Anderson Ave., Fort Lee, N.J. 


Veelle Values 
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These “Super-Snoopers” Save Industry 
Millions of Dollars Each Year... 


“Super Snoopers” are “Cost Detectives” who can help you ferret out 
wasted waste dollars. In reality they are Dempster-trained waste and 
refuse engineers who offer a free consultation and survey service to 
industrial plants (large or small) without obligation of any sort. These 
men are abreast of the latest breakthroughs in waste storage and col- 
lection and make hundreds of surveys and consultation calls each 
year, resulting in millions of dollars in savings. Sometimes a minor 
improvement, such as an inexpensive chute or conveyor, can mean 
thousands of dollars saved. Or, a few containers rented from a private 
hauler can effect big savings. There is a Dempster-trained engineer 
near you, and this consultation service is yours for the asking. . . 
so why not write today? 



































Dept. PE-11 DEMPSTER BROTHERS, Knoxville 17, Tenn. 


Inc 


To: Dempster Brothers, Dept. PE 
Knoxville 17, Tenn 


(] Please send details of consultation service 


(] Please send Catalog Brief 160 
ee . Title 
Company 

Address 


City 


Wiacere 
Ue 
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“Bob, the computer analysis 


says we should buy those parts 
instead of making them” 


NEW CAPITAL INVESTMENT PROGRAM 


Here’s a new IBM computer program that’s yours for the 
asking. Using the Investors Method (Rate of Return on 
Investment), it helps you evaluate—quickly, economically, 
uniformly—alternate proposals for spending your com- 
pany’s money. 

The program will help you solve problems like these: 
should you buy a new piece of equipment or keep the old 
one in repair; should you increase your manufacturing 
facilities; should you buy or make certain products; how 
should you spend your money for research to make the 
most profit? 

These are only a few of the problems that the Capital 
Investment Program handles. All it takes is the Program 
and an IBM computer that accepts FORTRAN programming 
language. The low cost IBM 1620 Data Processing System 
is one such computer. 

The new Capital Investment Program is another of the 
many problem solving programs IBM offers you to help 
make your data processing system a more effective and 
more profitable tool for managing your business. 

Your local IBM Representative can give you complete 
details on this, as well as previously announced programs, 
which included Sales Forecasting, Materials Planning, In- 
ventory Management, Plant Scheduling, Work Dispatch- 
ing, Operations Evaluation, Inventory Management Simu- 


lation, and many others. 


IBM. 


DATA PROCESSING 
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LL FLOATING ROOF TANKS ARE FULLY EQUIPPED, BUT... 


Only 
Tubeseal 

















PATENTED 


conductive weather shields are an exclusive tried and proved development. They provide posi- 
gainst lightning-caused rim fires. How? By maintaining a continuous grounding bond between roof 
concentration of static charges is impossible. There has never been a lightning fire where any of the 


ds of Tubeseal System Floating Roof Tanks are installed throughout the world—they’re “lightning 


is scientific and safe storage protection for the entire range of volatile products. Tubeseals can be 
y of your tanks—new, old, riveted, or welded. You owe it to the future safety of your conservation facil- 
gate. Send for the Tubeseal Bulletin now—it could be important. 


Des Moines Steel Company 


12 plants to serve you coast to coast — DTANK> 


a PITTSBURGH, WARREN, BRISTOL, PA. > BALTIMORE + BIRMINGHAM + DES MOINES 





~~ 


Soles Offices: Atl 


Newark 2 * New Y 
Chile, Australia, B 


18 


PROVO, UTAH + CASPER, WYO. + SANTA CLARA, FRESNO, STOCKTON, CALIF. 


Baltimore 26 * Boston 10 + Bridgeport 5 * Chicago 3 + Dallas 1 » Denver 2 + Des Moines 8 + El Monte + Fresno * Jacksonville + Los Angeles 57 « 
k 12 © Pittsburgh 25 + Sacramento * Santa Clara * Seattle 1 * Stockton licensees and sales offices in many foreign countries including Argentina, 
Brazil, Canada, Colombia, England, France, Haiti, India, Italy, Japan, Mexico, Netherlands, Peru, Puerto Rico, Sweden and W. Germany. 
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DO-IT-YOURSELF DEMONSTRATION 








VISUALIZES SWITCH 
SENSITIVITY 


TILT 
TUBE 
T0 
CHANGE 
WATER 
LEVEL 





BARKSDALE 
BUG PRESSURE 


LIGHT e / 
‘ON’ 


Pressure switch actuates and reactuates on less 


than 1” water; revises control accuracy standards 


A demonstration kit like that pictured will be placed on your desk at your 
request so that you may see for yourself with what amazing accuracy one inch 
of water actuates and re-actuates new-design Barksdale pressure switches. 
Proof (test) pressure of switch pictured is 10 psi (about 23 feet of water) 
The demonstrator 
works this way: Actuation and re-actuation points are identified on the ver- 


4 


and maximum adjustable range is 3 psi (6 feet of water) 


tical tube by metal rings. Fig. | shows a stripped switch in actuated position 
“+ 
) 


with bug light on. When tube is lowered (Fig. 2 
hand tube drops. The bug light goes out when the switch reaches the re- 


the water level in the right 


actuation point. The accepted standard of accuracy in diaphragm pressure 
switches is + 1%. Barksdale switches are guaranteed for +14% set and 
re-set accuracy. Standard models with adjustable ranges to 150 psi and test 


pressures to 300 psi are available 


Erector set design offers performance and cost advantages 


Barksdale pressure switches embody that approximates a custom made 


the specification improvements re 
quested by representatives of varied 
industries who were consulted before 
designing was begun. Employment ot 
the erector set construction principle 
allows wide choice in specifications 
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switch and permits use of cost-cutting 
mass production methods that reduce 
prices as much as 25%. The following 
points are important: (1) Diaphragm 
capsules may be removed without dis- 
turbing switch wiring. (2) Because of 
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erector set design. switches may be 
ordered to fit appropriate application 
Addition of a switching element to the 
basic diaphragm unit makes a stripped 
switch for use in a common cabinet 
Sealed housings (standard, termina] 
block, or explosion proof) may be 
specified as required. (3) Standard 
pressure connection is 1% 
pipe fitting: '2 
directly on 12 


npt female 
fittings for mounting 
pipe are available. (4) 
Single setting or dual control switching 
elements. (5) Servicing instructions are 
on the inside of a tamper proof cover! 
to allow for painting of unit. (6) Pot 
table electric outlets on explosion-proo!t 
housings; external adjustment may be 
made without breaking the circuit 


Demonstration on request 


Ask for your do-it-yourself demon 
stration (of course, you will not be 
obligated in any way) and a copy of 
the new Barksdale pressure switch 
Handbook and Catalog 61-62 


Call your Barksdale representative o1 
write to Barksdale Valves, 5125 Alcoa 
Avenue, Los Angeles 58, California 


For Further Information on Advertised Products See Reader Service Card ] 9g 
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704-T and 704-B—TYPE 316 STAINLESS STEEL—SIZES 14" to 2” 
TEFLON OR BUNA-N SEATS AND SEALS 


) ® TOP ENTRY FOR EASY IN-LINE MAINTENANCE 
® QUARTER-TURN OPERATION 
® SELF-ALIGNING BALL 
® STRAIGHT-THROUGH FLOW 
® COMPACT DESIGN 
/ @ LOW OPERATING TORQUE 
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PRECISION 
PERFORMANCE 


IN 
CORROSIVE 
SERVICE 


Now you can have the corrosion- 
resistance of Type 316 Stainless Steel 
in the same Lunkenheimer Ball 

Valve design that is proving so efficient 
in bronze. Every part, including the 
Teflon or Buna-N seats, is precision 
machined to provide leakproof 
performance in corrosive liquids, gases, 
and slurries. Corrosive atmospheres 
are no threat to solid Stainless 

Steel bodies and bonnets. Recom- 
mended for both pressure and 

vacuum applications. 


LUNKENHEIMER 
; sear 
n YOu 
WstriDutor 
Lunkenhein 


ncinnati 14, | 
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We put a lot of work into it— 
You get a lot of work out of it 


* Pg, 
7. ae “ee 


pt ee 
ry 


Me wien Tags eA lade 


si natn te “a, - 


Two important angles on wire rope savings: the 
quality and uniformity Roebling builds all the way 
through Royal Blue Wire Rope. They give you a 


big, extra margin of service through every kind of 
wear and tear —and combine to make extra 





WEE a 


strong Roebling Royal Blue the toughest wire 
rope you can buy. Find out more from your wire 
rope distributor, or write for free booklet to 
Roebling'’s Wire Rope Division, Trenton 2, N. J. 
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The Coloredo Fuel and tron Corp, 











What’s Ahead 


66 T 

W hat, in your opinion, is the future of the 
American Petrole.im Institute?” 

We asked this question of more than 100 per- 
‘lected material that was livelier and 
trating than we expected. Because of 
its size and its blanket coverage of everyone in 
the petroleum and allied industries, it appears 
at first glance that API would be too massive 
and unwieldy to approach practical studies and 
too catholic to crystallize on any policy. 

As one executive of an international company 
said, “The API is the only national organization 
in the oil industry and as such has built into 
it several major handicaps. For instance, it has 
been necessary for the API to adopt either a 
very broad policy or no policy at all with respect 
to matters of controversy within the industry. 
This is caused by the fact that as presently con- 
stituted the API is an umbrella for all those 
engaged in the oil business ranging from the 
international integrated majors to the smallest 
independent producer and marketer.” 

In spite of this the facts reveal remarkable 
aid to operations through API studies and 


Sons ana ¢ 


more pene 
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enough unity on basic questions to mold plans 
for effective action. 

Another executive stated, “Admittedly, is- 
sues arise where unanimity is difficult if not 
impossible of attainment; for example, imports. 
But there are a great many more issues where 
the API can speak for the industry.” 

An API director stated, “Principal functions 
of the API within the industry are to provide a 
forum for the discussion of oil problems and to 
develop operating standards. Its principal func- 
tion outside the industry is to carry on such 
activities and programs which can be better 
and more efficiently performed by a trade asso- 
ciation than by its individual members. I feel 
API has performed well in both areas.” 

Another commented, “There may be some 
who mistakenly view the API as primarily a 
lobbying organization. Yet this is but a fraction 
of its functions. Its contributions to industry 
statistics, standardization of technology, en- 
couragement of engineering and scientific prog- 
ress through sponsorship of committees and 
meetings, all have made invaluable contribu- 
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or the API? 


tions to the welfare of the industry. All of these 
activities, moreover, are dynamic in their na- 
ture. They must be continued in the years to 
come even more vigorously than in the past.” 

This paragraph from an astute company 
board chairman sums up the opinions of several 
observers: “I feel confident that the API can 
continue to lay down basic principles to guide 
the petroleum industry in future years as it has 
in the past. There is no organization that can 
take the place of the API in meeting the chal- 
lenges that constantly arise in a great and fast 
moving industry such as ours.” 

First, let’s stop here and take a look at the 
American Petroleum Institute. As one execu- 
tive, who has served API in several offices, said, 
“In a general way I knew what the functions 
of the API and its various divisions were. But 
when it got down to specifics, I soon found out 
how little I really knew. 

“T also discovered I had a lot of company. 
Outside of API committee members and API 
staff itself, I found few oil men who could give 
me a rundown on its activities.” 





by Ernestine Adams 


Our industry has a thousand associations but 
API was the first and is the only organization 
representative of the industry as a whole. After 
World War I —in 1919 — former members of 
the National Petroleum War Service Committee 
set up the American Petroleum Institute. The 
charter reads that the objects of the Institute 
are, in all lawful ways: 

1. To afford a means of cooperation with the 
government in all matters of national concern 

2. To foster foreign and domestic trade in 
American petroleum products 

3. To promote in general the interests of the 
petroleum industry in all its branches 

4. To promote the mutual improvement of its 
members and the study of the arts and sciences 
connected with the petroleum industry. 

In the 42 years since the Institute charter 
was written these objectives have remained 
steadfast. As a marketer in our survey said, 
“This is an ever-changing business, and API 
manages to keep an alert finger on its pulse.” 

Members are companies and individuals. In 
recent years membership has run above 10,000. 
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Having headquarters in Washington helps this 
division get things done more quickly. 


Service Departments 


Service departments cover all branches and 
serve public interests as well as industry. 

1. Department of Statistics 
Collects and distributes 
wide statistical data. 

Department of Technical Services 

(1) Provides staff support for committees 
on medical and health, research, 
safety and standardization. 

(2) Concerned with LPG, evaporation, 
corrosion, composition and properties 
of petroleum, weather forecasting, 
and other items. 

(3) Acts as liaison between API and 
other organizations. 

Committee on Public Affairs 
Handles public relations, education, 
employee information, opinion re- 
search, taxation. 

Several commented on this Committee, which 
was formed in 1958 to take on the functions of 
American Petroleum Industries Committee and 
Oil Information Committee.* Local efforts on 
legislation and education were left to state or- 
ganizations. 

“The merging of the former APIC and OIC 
into the present Committee on Public Affairs 
has provided every segment of the industry 
with a more powerful and effective voice in 
government and public relations,” declared one 
member. “Certainly the industry is for the first 
time meeting head-on the criticisms of profits, 
prices, taxes, bigness, etc. Not only are these 
questions being answered on the outside, but 
the program on employee information is helping 
to indoctrinate our own people with the true 
facts underlying these matters.” 

An oil executive. whose judgment is highly 
respected, made this statement: “The public 
relations effort of the Committee on Public 
Affairs is hampered by unwise price wars, which 
are difficult to explain, but by continually point- 
ing out the bad impression they give the public 
I think the Committee does a needed job. The 
school program, employees information pro- 
gram, and other efforts seem to me to be intel- 
ligently directed.” 

Speaking of legislation, another board chair- 
man said, “The API can and is helping on gov- 
ernmental relations matters where there is 
unanimity of opinion among the membership. 
For example, the API has vigorously and effec- 
tively represented the industry with respect to 
the national fuels policy controversy, and is 


*See “Let’s Take a Look at API Public Affairs,” Engi- 
neer magazines, November 1958. 


industry- 
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responsible for development of the industry’s 
policy on conservation of wildlife and natural 
resources.” 

Along this line, API membership can also 
reach agreement on taxes. For instance, last 
year a program was carried out to hold federal 
taxes on gasoline to 3¢ a gallon. Back in 1931, 
API took part in stamping out gasoline tax 
evasion, which was widespread at that time. 
This unusual position — where an industry as- 
sociation aided in enforcing tax laws — demon- 
strates the Institute’s usually sound approach 
to government matters. Even then API was 
working toward excise tax reduction, but it also 
wanted tax laws equitably enforced. 

API directors and staff, and specially the 
Committee on Public Affairs, lean over back- 
ward from any act that could even distantly be 
connected with pricing, margins, commissions, 
or anything resembling competitive matters. 
Right now, when oil prices have eroded as the 
price of almost everything else increases, the 
subject of prices is extra untouchable. 

Some of this super-caution was the result of 
the strange anti-trust case that never came to 
trial. Filed in 1940 by Assistant Attorney Gen- 
eral Thurman Arnold, the Institute and 367 
companies were charged with supervision of 
policies designed to restrict production, elimi- 
nate competition, and enable defendants to 
dominate petroleum industry. Because it cov- 
ered virtually the entire industry, it became 
known as the “Mother Hubbard” case. Nearly 
11 years later, in 1951, the suit was dismissed. 
No steps were taken to bring the case to trial. 
It is a sad fact that political ends are often 
served by taking a whip (even a frail one) to 
the petroleum industry. 

This enforced extreme caution is sometimes 
frustrating. One director views the limitations 
philosophically: “The API is not faultless; and 
at times it would appear does not, in an asser- 
tive way, assume the leadership that it could. 
In saying this, however, I am cognizant of the 
fact that the over-all comprehensiveness and 
the complexities of the problems that are 
brought before it make it easier to understand. 
After all, we are members of a highly competi- 
tive industry; and the API directors are made 
up of individuals whose viewpoints cannot al- 
ways be the same. They differ because of the 
competitiveness involved. I believe it Utopian 
to ever hope for a one-big-happy-family atmos- 
phere. This is not reasonable to expect, and 
perhaps would be unhealthy if it existed.” 

Research activities are sponsored by the In- 
stitute and by each of its divisions. Overall pro- 
jects are fundamental. Division projects are 
more specific. The Fuel Oil Committee, under 
Marketing, is conducting a program to improve 
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oil-burning equipment. Information will be 
given to manufacturers as an aid to produce 
cheaper, more efficient oil furnaces and heaters. 

“This Division, by itself, is worth all the 
effort put into API,” said the president of a 
large domestic company. Another oil man com- 
mented enthusiastically, “Every company ap- 
preciates the work done in research.” 

Do they? 

Like other API departments and projects, 
few outside the staff and committeemen directly 
realize the extent of the work accomplished. 

Research is not actually done by API. Pro- 
jects sponsored are assigned to educational in- 
stitutions. They are usually fundamental and 
results are made public. 


And the Future? 


Several executive committeemen mentioned 
the meeting in September as a very satisfactory 
one. One said he was heartened by good reports 
and felt that Divisions had been streamlined so 
they would be more effective in the future. 

Stimulating new plans and new ideas were 
under discussion. One of the departures, which 
has doubtless had intensive consideration, is 
the association of Congressman Frank Ikard 
with API, announced October 9 by Frank M. 
Porter, API president. Ikard’s legislative experi- 
ence can be useful in interpreting the petroleum 
industry to Washington and, perhaps also, 
Washington to the industry. 

Said a member of the executive committee, 
“Government’s ever increasing regulatory agen- 
cies present problems difficult to cope with. We 
must make a strong attempt to clarify the 
issues and improve our approach to the task.” 

Another pointed out, “We can go to Congress 
and tell our story and get a fair and square 
hearing. Congress has always given us a fair 
shake and we should remember that.” 

There was hesitancy on the part of some to 
state an opinion. One reason given was that 
men who directed the API should not evaluate 
it. From our side they appear to be most able 
to appraise the work. Another objection was 
that new plans were under consideration. From 
our observation, this is, or should be, chronic. 
One API director noted, “The API is doing a 
good job which is continually under appraisal 
by its directors and members.” 

That API has had excellent leadership at top 
levels is unquestioned. One executive remarked 
on this: “Since its organization, the American 
Petroleum Institute has had the guidance of the 
best minds and talents in the industry. For that 
reason, it has experienced a phenomenal growth 
as it has likewise gained universal respect. So 
long as it commands this respect, it will con- 
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tinue its unchallenged position of leadership in 
the petroleum industry.” 

One director was more specific, “I also believe 
that beyond any doubt Mr. Frank M. Porter, as 
president, has brought progress, integrity, and 
efficiency to the Institute. Under his leadership, 
ress has been made; and as a result 
national Congress I believe the 
API today ; better acceptance than perhaps 
it has ever had in the history of the industry.” 

Not als is dedicated officer material avail- 
able at chapters. Said an independent oper- 
ator, “I’ve never taken part on the national level 
but I’ve belonged to the local API chapter fc : 
years. H it depends on the leadership. Some 
officers in and we have parties; another 
leadership gets in and we have constructive 
programs. On balance I’d say our chapter does 
more good so far as actual operations are con- 
cerned tl any other association I belong to 
and I belong to several. I’d bank on it for future 
operation problem-solving, too.” 

This comment refutes to some extent what 
one large company executive felt should be the 
future direction of API. He said, “Since the 
independent segments of the industry have very 
strong regional trade associations, it would 
seem that the role of the API in the future 
would become more that of a national and inter- 

nization. I feel that the big role 
ay will be in the field of inter- 
ernment and public relations. The 
is either directly or indirectly at 
road by far the largest portion of 
il production, and therefore it is 
that a trade association seeking 
to repre the oil interests of this country 
should be more active on the world scene.” 

The chairman of one large company stated, 
“Gene! [ think that the API has a bright 
future. We have many problems but they all 
rest on three basic things — namely, the gas 
import situation, and the flags of 
conveni¢ lhe other problems all seem to be 
effects her than cause. My hope is that the 
indust1 | arrive at a solution of these prob- 
lems and their effect on the industry.” 

Anot} mmitteeman commented, “I feel 
API is enificant force in our industry. It 
eeting place for the various seg- 
believe is becoming more effective. 
is better supported than it ever 
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“As to the future of API,” said one who has 
served the Institute well, “It will be interesting 
to see what effects the proposed addition of a 
Washingt executive will make. Hopefully, 
this will provide the API with more effective 
channels of communication in Washington. As 
to its role in the international field, this is still 
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in development, but I think offers great promise 
in terms of services to the U. S. member com- 
panies as well as to the important producing and 
consuming areas of the world.” 

One job API could stress was suggested by 
a member. He said, “Here’s an organization 
that could do a needed job in emphasing com- 
munication between management and field. In 
this period of financial scrutiny, accountants 
and lawyers are going into top management 
without experience in operations. API is the 
one organization that can provide reciprocal 
education between branches and high levels of 
management.” 

One director commented, “I expect that the 
API will improve and increase its services to 
the industry in the normal course of events. In 
brief, I believe the future of the API is as sound 
as the future of the industry itself. The nature 
and quality of its services to the industry in 
the years to come will largely be a reflection of 
the support and direction which it receives from 
the membership.” 

A plain member made this observation, “Peri- 
odically the API starts to take itself awfully 
seriously and the people wonder if they should 
do this or could do more than they are doing 
to be better spokesmen for the industry. They 
get frustrated when they realize the limitations 
of an organization as comprehensive as API is. 
Maybe they’d feel better if they were more 
appreciated. They do so much that they get 
littie or no credit for. I wish the industry itself 
understood better what the API does.” 

Our comment on that is: The API is more 
approved and appreciated among the rank and 
file of the industry than casual observation 
reveals. Even the critical member wants it very 
much as it is, with his idea incorporated. 

Since we agreed that no one would be quoted 
directly and most interviews were taken orally, 
discussions and opinions were frank and in- 
formal. In our view, results of the survey 
showed petroleum people have a definite pride 
in American Petroleum Institute and a pretty 
good understanding of its achievements and 
limitations. This evaluation from a marketer 
sums it up: 

“No large industry can always present a 
united front, but mutual understanding of its 
various segments is being developed with con- 
spicuous success in some important areas. 

“Government relations present problems, 
many of which cannot be solved immediately, 
though they may be simplified, and the intent 
is in that direction. 

“In my opinion the stature of API continues 
to advance, with greater and more enthusiastic 
participation by oil men in all of its divisions.” 
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How to be a Manager 


Managerial Paradox: 
The Thinker and the Doer 


by Leon C. Megginson 


A manager is a paradox, because he is only 
one person but he must be all things to all peo- 
ple. First, he is asked to be a thinker and a 
scholar. Concurrently, he is supposed to be an 
organizer, a promoter and a “good will” man. 
He is also called upon to be a “Good Humor” 
man with his employees. He is supposed never 
to commit the unpardonable sin of disciplining 
or alienating the affection of his employees, and 
yet there is pressure to “chop heads” when con- 
ditions dictate. 

With this schizophrenic personality forced on 
him, there is little wonder that executive neu- 
roses develop among many managers today. 
How can we reconcile the conflict between the 
two men who make up one manager, between 
the thinker and the doer? 

Although we define management as getting 
things done through people we have varying 
concepts of what management does or should 
do. We usually think in terms of the functional 
approach, that is, management is the perform- 
ance of the functions of planning, organizing, 
staffing, directing, and controlling or some other 
group of managerial functions. 

Let’s take a look at these managerial func- 
tions from the standpoint of the two main 
categories: Thinking and doing. Under “think- 
ing,” are planning and the more passive aspects 
of organizing, staffing, and controlling. Under 
“doing,” come the more active phases of or- 
ganizing, staffing, directing, and controlling. 

To be effective a manager must have the 


vision to understand the multi-faceted aspects 
of business situations. He should be able logi- 
cally to arrive at business decisions that affect 
the operations of the organization over which 
he has control. Taking available data, search- 
ing for the relevant, eliminating the irrelevant, 
weighing the alternatives, evaluating the re- 
sults of the various alternatives, and trying to 
forecast into the future, the manager arrives 
at a course of action. 


The Thinker 


Certainly, it requires an exceptional amount 
of thinking ability to do this adequately. The 
higher an executive rises in the hierarchy of 
an organization the greater is the need for him 
to have vision and wisdom. To some extent this 
vision and wisdom is inherent in the success- 
ful manager and, to a limited degree, it can be 
acquired. 

Dr. Kenneth McFarland has repeatedly said, 
“Think tall and be tall.” To heighten one’s vision 
and wisdom, it is necessary to think big. One 
tends to become what he thinks; therefore, if 
you want to become a person of wisdom and 
vision, it is necessary to think beyond the realm 
of the ordinary, the small, and the finite and 
to think in terms of bigness, breadth, and depth. 
Of course the manager must necessarily think 
in terms of the practical day-to-day aspects of 
his business. But even here—in thinking of the 
routine aspects of business—you can push your 


“Lord, give me courage to change the things I can change; to accept the things | 
cannot change; and wisdom to discern between them” — The Philosopher’s Prayer 
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st horse where would I go? 


thinking beyond the peripheral and envision 
possibilities and future ramifications. You can 
increase the scope of your knowledge by asking 
yourself what is just over the horizon, or just 
order of the immediate problem. 
eated practice you will soon develop 
the habit thinking in broader terms than 
just the immediate routine. 

To gain the wisdom and vision available in 
decision-making you should try to obtain as 
many relevant data as you can concerning any 
problem confronting you. Quite often simple, 
basic facts are so obvious that we tend to over- 
look or disregard them. We may look to a more 
difficult it to the problem because our 
comprehe! is jaded. In essence, reasoned 
thinking means to: (1) utilize the facts avail- 
able, (2) « ion future consequences of a de- 
cision, rease the scope of knowledge for 
wider tanding, and (4) be aware of the 
obviou o not be controlled by it. 

Beside need to be a sound and logical 
thinker, the manager needs also a subjective 
feeling ple and for situations. Probably 
the word pathy” best explains this other 
side of the anager’s more passive role. In 
th rationally evaluating alterna- 
tives te . decision, you must have a feel- 
ing foi problem and the people involved. 
Haven | heard of an executive who has a 
“feeling r business? An individual may, after 
looking at the rationale, arrive at a decision 
feeling instead of, or in addi- 
ision logically derived from the 

arly when the data are incon- 
vhen the logical answer based upon 
analysis of the data appears to be 
errone is necessary for the manager to 
use feeling, or intuition, in his decision-making. 
He must on occasion use his vision to do what 
his ratio tells him not to do. 

Probably the greatest need in the world to- 
day, from the managerial and non-managerial 
to have an understanding of peo- 
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ple. This must start with an understanding of 
yourself because true understanding of other 
people involves the ability to put yourself in 
the other person’s position and think from his 
point of view. This can be called the “lost horse 
technique” of problem solving. With this em- 
pathy you have the ability to feel toward a 
situation as another person would feel toward 
the same situation so you know what an em- 
ployee’s reaction to a proposal would prob- 
ably be. 


The Doer 


In a managerial position “faith without works 
is dead.” Regardless of how much understand- 
ing a manager has, regardless of how much 
vision he exercises, unless he kas the courage 
of his convictions and is willing to fight for 
what he believes in, then wisdom and vision 
are in vain. 





You must be willing to take risks. 


After a manager has reached a decision, he 
must have the courage to act to carry out this 
decision, unpopular though it might be. The 
courage required is not the blind, visible cour- 
age that permits a man to face physical danger 
unflinchingly. There is a courage, perhaps 
greater courage, which causes a man to face 
his fellow man and take action that is unpopu- 
lar when necessary. It means you choose to 
stand up for your convictions even when it 
alienates the good opinion of your fellowman. 
Peter Marshall told the Senators of the United 
States, “Lord, give us courage to stand for 
something so that we will not fall for any- 
thing.” It is also a good prayer for a manager. 
If one is to be a truly effective leader, he must 
have the courage to stand for the things that 
are “right” in his opinion. 

In recent years management has tended to 
take a purely neutral position in its relation- 
ships with other people, and to adopt the so- 
called ‘“‘do-good” attitude toward employees. 
This involves the use of committee assignments 
for handling managerial activities and making 
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“a Gift of Good ys 


When it comes to important Christmas gifts, nothing is 
more appreciated than a HICKORY SMOKED 
BARBECUED HAM from FRED’S of Dallas 


Every delicious FRED’S ham — 
comes wrapped in this exclu- 
sive gold foil wrap... shipped 
in the festive container... 


ready to slice and serve! 


> 


Ham at Christmastime is an American custom and 
FRED’S famous hickory smoked hams are the best in 
the world! Selected from only top grade Federal inspected 
pork ...carefully prepared by experienced chefs in Fred’s 
specially designed firebrick pits...slow cooked over East 
Texas hickory woods. These outstanding 10-lb. (approx. 
cooked weight) hams have a rich, lasting flavor that have 
made Fred’s Barbecue famous in Texas. 


Cad, Tlew / 


c/o Ranch Foods, Inc. 
Hams in the Meadows Bldg. 
Dallas 6, Texas 


Holiday Wrap (] Please deliver FRED'S hams in the Holiday Gift Wrap 
NUMBER OF HAMS 
Price to the individuals on the attached list. Ship at once [] or to arrive on 
Quantity per Ham 


[] Please deliver FRED’S hams directly to me. Ship at once 


NUMBER OF HAMS 


[_] or to arrive on 
[-] I am enclosing a check for $ to pay for this order. 


Prices include mailing costs My name: 
anywhere in the United States 
My address: 


Please show as gift from: 


The Engineer, General Section Novem ber 1961 For Further Information on Advertised Products See Reader Service Card 29 
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be willing to bear the consequences. 


t should be made by the individual 
manag loday the movement is away from 
this type of leadership and back toward the 
more personal, individual, dynamic leadership 
where one man makes the decision, based upon 
advice of others, and then carries out that 
decision to its conclusion. I do not mean that 
management should become as autocratic and 
; it once was. Nor do I mean that 
management should be as paternalistic as some 
managers were. However, management should 
not fear to take action that its logic and feel- 
ings dictate should be taken. 

Using active courage does not mean to plunge 
ahead int situation where there is bare hope 
of achieving any good objective. If the situa- 
tion ob\ cannot be cured and a basic prin- 
ciple t involved, then the manager should 
exerciss scretion to carry out his actions. 

Whe ou have made a decision to act re- 
member that a manager must get things done 
through people. Here are two points to keep in 
mind. One is the tendency for Newton’s Third 
Law of Motion to come into play when dealing 
with per “For every action there is an 
equal but opposite reaction.” Although this law 
is not universally applicable in dealing with peo- 
ple, it applied if considered in relation- 
ship 1 ther law—the law of inertia. This 
says that “a body in motion tends to remain 
in motion and a body at rest tends to remain 
at rest until acted upon by an outside force.” 
If a manager takes action without preparing his 
peopl that action, he may encounter the 
law of reaction or the law of inertia. His peo- 
ple may react in the wrong direction or he may 
not get them in motion at all. 

As a doer, a manager must be prepared to 
be responsible for his actions. He can not “pass 
the buck” to someone else but must be able to 
defend his course and accept the responsibility 
for its consequences. If this leads a man not to 
take act vhen he should, he hasn’t the vital 
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traits that make a manager. So to be a good 
manager you must develop the facility to 
decide and the courage to act. You must 
decide with empathy for your people and act 
in the interests of the whole organization 
even if it is an unpopular course. You must be 
what many would call a personality paradox— 


“a thinker and a doer. 


“A Little Knowledge 
..is a dangerous 
thing.” Acquire more by reading these: 

1. Drucker, Peter, LANDMARKS OF TOMORROW, 
Harper & Brothers, New York, 1959. 

2. Edwards, Joseph Dean, EXECUTIVES: MAKING 
THEM CLICK, University Books, New York, 1956. 

3. Greenewalt, Crawford H., THE UNCOMMON 
MAN: THE INDIVIDUAL IN THE ORGANIZATION, Mc- 
Graw-Hill, New York, 1958. 

4. Harris, Sydney J., “Do You Act or React,” con- 
densed from CHICAGO DAILY NEWS, p. 67, July, 1960. 

5. Johnstone, Margaret Blair, How TO LIVE EVERY 
DAY OF Your LIFE, Bobbs-Merrill, 1960. 

6. Maltz, Maxwell, “Your Built-In Success Mech- 
anism,” condensed from PSYCHO-CYBERNETICS, READ- 
ER’S DIGEST, April, 1961. 

.7 Merrill, Harwood F. and Elizabeth Marting, 
Editors, *‘Developing Executive Skills,” AMERICAN 
MANAGEMENT ASSOCIATION, New York, 1958. 

8. “Profiles,” biographies of petroleum industry 
managers, published once each month in THE PE- 
TROLEUM ENGINEER. 

9. “Put Your Ego to Work,” NATION’S BUSINESS, 
Jan., 1961. 

10. Sartain, A. Q., “What Makes a Man Work,” 
THE PETROLEUM ENGINEER, March, 1956. 

11. Schlater, Ruth L., “Let Go and Hold,’”’ Coro- 
NET, June, 1961, pp. 54-56. 

12. Toynbee, Arnold, A StuDYy oF History, Oxford 
University Press. 

13. Wulfeck, Wallace H., ““‘The Buzz in the Execu- 
tive Bonnet; Basic Principles of Behavior Dynam- 
ics,” address delivered before the American Hard- 
ware Manufacturers Association, 1959. 
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by E. E. Halmos, Jr. 


Washington Course 
Points to Stiffer Controls 


O.: of more than 15,000 bills introduced dur- 
ing the 87th Congress, not a single measure 
specifically concerned with the oil and gas in- 
dustry came up for final consideration. 

There was ample discussion on Congressional 
floors concerning taxation, prices, appointments 
to regulatory agencies and the like. 

Out of all this, our conclusion is the indus- 
try’s future is cloudy, with the prospect of fed- 
eral regulation getting stronger. The idea of 
public ownership of utilities and utility services 
has gained the ascendency in thinking in many 
quarters in Washington, and moves in this di- 
rection seem to be in the cards during the 
three-month interim between Congressional 
sessions, and probably in legislation next year. 

Easiest way to look at what’s developed is to 
take Congress, the new Administration and the 
regulatory agencies separately, and see. 


Congress 


Most of the battling that kept Congressional 
noses to the grindstone during one of the long- 
est sessions in recent years centered on: (1) 
deep Congressional resentment of attempts to 
encroach on legislative prerogatives; (2) fear 
of loss of additional state and local rights 
to the federal government, and (3) a growing 
worry about the nation’s financial condition. 

Legislators slapped down—in quick succes- 
sion—moves to bypass their own control, or 
states’ rights, in such measures as the stream 
pollution control bill, the foreign aid bills, the 
so-called “wilderness” program, farm bills, be- 
fore passing legislation in amended form. 

Congressional worry over spending was al- 
ways apparent —even though in the early 
“honeymoon” period the lawgivers gave the 
President what he wanted in the vast and con- 
fusing housing bill; and approved almost with- 
out dissent nearly $50 billion for defense and 
space-exploration purposes. 

But elections are due next year—and it is 
now pretty well accepted that the federal deficit 
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will run more than $6 billion when the current 
fiscal year ends next June. The whole House 
and about a third of the Senate will have to 
explain to voters why taxes stay high, the debt 
skyrockets, whether there’s danger of inflation 
—and that’s a sobering thought. So the effect 
will hold down big spending plans next year. 

As to business in general Congress may also 
have opened Pandora’s box when it passed the 
minimum wage amendments: By removing the 
previous requirement that an industry must 
actually be in interstate commerce before its 
workers are covered, and substituting only a 
dollar-volume test, many observers thought the 
legislators had now made it possible for federal] 
agencies to regulate any business, simply by 
lowering the dollar-volume required. 

Congress took no action (none was really ex- 
pected this time) on matters such as depletion 
allowances that would directly affect the oil and 
gas industry; did, finally approve another study 
(by committees in both houses) of a possible 
national fuels policy. 


The Administration 


There were paradoxes in the new Adminis- 
tration’s actions. On one side, the trend seemed 
to be more and mcre toward “public” decisions, 
more control of private industry, less and less 
leaning toward the business viewpoint. Yet 
there were a series of appointments that 
seemed to lean toward business. 

In the Department of Interior, for example, 
one of Secretary Udall’s first actions was to 
resurrect earlier dictums of the late Harold L. 
Ickes, definitely in favor of public power devel- 
opment and distribution. 

The appointment of James K. Carr as Under- 
secretary of Interior (after a background of 
public-power service), and Kenneth Holum as 
Assistant Secretary (with a similar background 
in publicly-owned cooperatives), seem to rein- 
force the “consumer” orientation. Three of the 
appointments to FPC (there are now four—of 
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appointees) also were from the 


isin’s liberal Senator Proxmire 
filibuster against four Kennedy 
important regulatory posts, on 
their business connections were 
hn Connally as Secretary of the 
Kelly as Assistant Secretary of In- 
ence O’Connor as a member of 
me J. O’Brien as head of Inter- 
Oil and Gas. All of these, said 
a sinister oily connection. 
of some of the appointees were 
il: FPC chairman Joseph Swidler, 
dicated he’d like to cut out much 
| tape for smaller gas producers, 
stronger control of the roughly 
ice more than 90 percent of the 
at the same time he favored con- 
the area-pricing practices insti- 
essmen argued that FPC should 
-type controls instead. One 
Vanik, D. Ohio) called this a 
eatened action to rewrite the Nat- 
to force continuation of utility- 
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nges that will affect all aspects 
dustry came in revamping of the 
erations of the Federal Power Com- 


ning of the vear, the commission 
ractice of assigning individual 
the responsibility for prepara- 
s in big contested cases. 
plit its gas and electric regula- 
by establishing a Bureau of 
instead of the former Bureau of 
Certificates), and transferring 
functions to its Bureau of Power. 
included changing name of the 
Accountant to Office of Account- 
e and transfer of its power func- 
Bureau of Power; and establishing 
lice of Economies, reporting direct- 
mission. 
‘ine with Presidential (as well as 
) pressure to speed up work of 
agencies. 
tory agency that will bear close 
‘il and gas industry is the Federal 
ission—a _ principal government 
ith the Department of Justice) in 
tters. 
itself has taken little new action 
nd of September); but its new 
| Rand Dixon, has been making a 
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series of statements that are considered alarm- 
ing by main industry observers. 

Meat of Dixon’s comments has been: 
There’s little or no price competition in the oil 
industry ; bigness is a “‘real problem.’ He wants 
new iegislation to curb price discrimination 
(S.11) and more power for FTC to seek tem- 
porary injunctions from courts, or to issue in- 
junctions or stop-orders itself. 


Legislative Picture 


Conservative leaning of Congress and the 
eagerness of the new Administration to “make 
a record” on legislation affecting oil and gas 
that seerned fairly sure, prevented consideration 
of new legislation affecting oil and gas. 

Next January, the legislative situation will 
be different (barring, again, a great national 
emergency). With elections upcoming, emphasis 
will be on local, vote-getting measures. 

One of these, as always, is tax reform. For 
the oil industry, that means cutting percentage 
depletion —a subject not well understood by 
the general public and one easily converted into 
a popular idea for the individual taxpayer who 
thinks his own taxes too high, and industry’s 
too little. Senator Williams (R. Del.) has al- 
ready introduced his annual proposal to cut the 
27.5 percentage depletion to 20°% over three 
years. He got little support this time, might get 
some next session. Senator Gore (D. Tenn.) 
wants to chop the deduction completely. 

FPC itself seems to oppose any new gas reg- 
ulation next year. But there’s growing evidence 
that Washington is beginning to think of pipe- 
lines in the same category once reserved for 
railroads—as a monopoly that must be con- 
tained with ever-tightening controls for the 
public good. 

The Commerce Department is ordered to 
bring in a report before the end of the current 
year on a proposed national transportation 
policy—and this report will probably form the 
basis for any requests for a “Department of 
Transportation”—if the President decides to 
push for this sort of thing. 

The federal-aid highway program has been 
taken care of for a two-year period (amply), 
and thus won’t be up for argument next session. 
Further labor legislation (even though Labor 
got nearly nothing this time) is probably dead 
too—construction labor antics at missile bases 
left a very bad taste in Washington mouths. 

What will happen to controls on residual fuel- 
oil imports is a matter of conjecture. As usual, 
northeastern Congressional delegations took up 
a lot of time complaining about the situation 
but Congress took no action. 
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Trunkline uses Solar Gas Turbine 
compressor in pipeline station 


Currently “on-line” at Trunkline Gas 
Company’s Cypress, Texas, pipeline 
compressor station is an 1100 hp 
Solar Saturn gas turbine-driven cen- 
trifugal compressor set. In this appli- 
cation, it pumps up to 60 million cu 
ft of natural gas per day. 

At Cypress, Trunkline is helping 
to pioneer a new concept: the use of 
a high-speed, turbine-driven centrif- 
ugal compressor in the low-volume 
range. Traditionally, reciprocating 
equipment has been the most prac- 
tical in the range from 75 to 1000 
inlet cu ft per minute at up to 1500 
Ibs pressure. 

However, the availability of indus- 
trial high speed drivers, such as the 
Solar Saturn T-1000 gas turbine 
engine, has provided the impetus for 
Solar to design and build a line of 
efficient, long-life centrifugal com- 
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pressors for this range. 

The Trunkline installation is “oth 
the size of conventional compressor 
sets, costs an estimated *srds as much 
to install and will run on a variety of 
fuels. At Cypress, for instance, the 
Solar compressor set runs on natural 
gas from the line. It would also run 
on gasoline, diesel fuel, kerosene or 
LPG fuels. 

Another advantage of Solar com- 
pressor packages is the fact that a 
complete turbine-driven 1100 hp unit 
weighs less than 10,000 Ibs and occu- 
pies under 300 cubic feet of space. 
It is easily portable. 

Solar compressors are also ideal 
for field boosting. One Saturn 
turbine-powered set will deliver as 
high as 100 million cu ft per day. A 
unique modular concept of inter- 
changeable compressor staging 
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allows quick, easy field changes to 
accommodate changing pressure and 
flow requirements. 

Solar’s industrial turbomachinery 
is designed for_rugged use. Solar 
turbines start instantly without warm 
up and are ideal for remote or 
unattended operation. Ranging from 
50 to 1100 hp, they can deliver more 
power per pound than conventional 
engines for pumping, electric power 
generation, oil well servicing and 
other prime mover requirements. 

For more information about Solar 
turbomachinery, write Dept. J-160 
Solar Aircraft Company, San Diego 
12, California. 


SOLAR \y 


A subsidiary of Internationa! Harvester Compeny 














For Further Information on Advertised Products See Reader Service Cord 








34 


Helium Waste 
Called Serious 


‘ * Carr, Under Secretary of the De- 
Interior, is appealing to the gas 
ooperate with the government in 


partn 
indust1 


conser helium. He spoke before the annual 
meetin the Independent Natural Gas Asso- 
ciatio1 \merica at Houston. He stated: 

“The current waste of natural helium re- 
sources natter of great concern. More than 
four | eubie feet is wasted annually, de- 
pleting sources at a rate about ten times 
greate! present annual helium consump- 
tion. } in industry know that helium has 
man} nportant uses than filling toy bal- 
loon ertising blimps; for example — 
rocket iissile programs, nuclear reactor 
devel medical research, shielded-arce 
weld emperature research, and other 
scient qaies. 

7 ypy to report that Secretary Udall 
has re pproved two contracts — the ful- 
fillmer hich will save during the next 22 
year ) billion cu ft of helium. We feel 
thes¢ ntracts are real milestones in 
resi gement and represent conserva- 
tion t sense.” 


Othe only substantial 
im is the atmosphere, which con- 
tail helium in 200,000 parts of air. 
Costs t t are prohibitive. 


Nort ‘atural Gas Company and Cities 


natural gas, 


Soul 





large steam boiler plant and a 25,000 gal per 
min water cooling tower. 

In a press conference, Under Secretary Carr 
answered the following: 

Q. Are any other contracts being considered ? 

A. We now have two contracts under negoti- 
ation besides the two signed. Out of $47,000,000 
allotted by Congress for helium we still have 
$29,000,000 left. We’d welcome more applica- 
tions. 

Q. As I understand it eight others have made 
applications. 

A. There have been 14 applications. We hope 
some of these will modify their approaches and 
bring them up-to-date. 

Q. Would those who’ve already applied have 
preference ? 

A. No. All applications will be viewed on an 
even basis. We want to get in high gear. This 
is an important problem. 

Q. What about other plants? 

A. Bureau of Mines has plants and there’s 
also a plant in Arizona. These plants are not 
very large and don’t have any significant effect. 
They will not, I believe, be competitive. 

Q. Doesn’t helium production now more than 
meet demand? 

A. Since future needs are judged to be much 
greater than present demand, plans for under- 
ground storage are under study. Only one storage 
unit is now in operation. This is near Amarillo. 


Servi ontracts to sell helium at about - : 2 : 
$11.24 the government. Lately National The helium program is one of special ur- 
Heliur handle Eastern and National Dis- gency and we invite gas producers to apply for 
tiller a contract with the government contracts.” } : - 
to sel 11.78/Mef. A $25,000,000 plant will The Under Secretary is a professional civil 
be bu beral, Kansas. engineer and former electric utility executive. 

Th. ex plant of Cities Service will be A personable man, he stated firmly his belief 
built veces. Kaneas. it tects that competition among fuels was the best way 

as. s designed to 

aoe to get low cost energy to the consuming public. 
proces ( 5,000 Mcf per day natural gas. Just prior to his appointment in January 1961, 
A co ess is to be used to lower gas to his present post, he was assistant general 
tempe! to some 260 deg below zero to manager of Sacramento Municipal Utility Dis- 
sepal im from other constituents. Major trict and served also as Chairman of the Cali- 
equipn icludes gas compressors, heat ex- fornia Water Commission. 
chang rnal refrigerant compressors, a 4 
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Wired for profitable production 


. .. conversion to Utility Electric Power often on production, the many efficiencies of purchased 
solves the problem of dependability and low electric power are proving a sound investment. 


cost operation. With emphasis today on the Consult your nearest Utility Electric Power Com- 
utmost operating economy to provide a fair return pany about electrifying your fields today! 


Petroleum Electric Power Association a 
P. O. Box 35006 e@ Dallas 35, Texas aN 


List of P. E.P. A, members 
will be furnished on request. 


PUMPING WATERFLOODING GATHERING PIPELINES REFINING 





by M. P. Murdock 


Forecast: 1962 Demand Up 3.2% 


Ti. petroleum industry will have a better 
year in 1962. Total demand should be better 
than 10,000,000 b/d, which will be an increase 
of 3.2% er this year. Although the industry 
still is ed with many problems, I think the 
outlook for 1962 is better, and next year should 
be a good one for the U. S. oil industry. 

This forecast for petroleum products was 
prepared after discussion with companies rep- 
resenting more than 75% of the U.S. oil refining 
capacity. Obviously, everyone was not in com- 
plete agreement, but this represents a good 
of oil company opinion regarding 
the prospects for next year’s business. 

Let’s take a look at our product categories. 
the largest volume product and ac- 
counts for nearly one-half total sales and for 
more than half the revenue. Of this 87% is used 
in automobiles, trucks, buses, airplanes, and 
other vehicles; 13% is used in non- 
highw gines, such as farm tractors, lawn 
mowers, motor boats, and stationary engines. 

During the last couple of years, there has 
been a tremendous growth in the use of kero- 
sine as fuel for commercial aircraft jet engines, 
in addition to space heating and fuel on farms. 
Tod his accounts for about one-third of the 
kerosine used in the United States, and does 
not include fuel for military jet aircraft. 

Distillates are heating oils. Also in this cate- 
gor’) similar fuels used in large volume as 
diesel fuel for railroad locomotives, trucks, 
ther heavy duty engines. 

Residuals are used by industry. Steel mills 
and ot istrial plants use residual oil for 
fuel, and utilities use it either on a reg- 
ular or stand-by basis as fuel to generate elec- 


cross section 


Gasoline 


} _ 
ouses 





Table 1 


Demand for Petroleum Products 


1961 % 1962 % 
M b/d Change M b/d Change 
4186 + 1.0 4305 +2.8 
405 +11.9 435 +7.4 
1900 + 1.4 1938 +2.0 
1518 — 0.8 1555 +2.4 
1840 + 4.3 1935 +5.2 








9849 + 1.8 10,168 +3.2 
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tricity. This category also includes the so-called 
bunker oil for steamships. 

Other products include the rest of more than 
2000 products made from petroleum. Some are 
military jet fuel, liquefied petroleum gas, lub- 
ricants, asphalt and products used to manufac- 
ture so-called petrochemicals. The last now 
account for about 5% of total petroleum de- 
mand, and future growth is indicated. 

The oil industry faces some serious problems. 

1. There has been an over-supply of crude 
petroleum both here and abroad. 

2. U. S. refining capacity is over-built and 
is still ahead of current demand. Only 82% 
rated capacity is in use. 

3. The rate of growth of demand has slowed 
down, particularly gasoline and industrial 
fuels. 

4. The U. S. oil industry is facing increased 
competition from natural gas, coal and low-cost 
foreign-produced oil. 

In Table 1 you can see at a glance the 1960 
demand, an estimate of the 1961 consumption 
based on 7 months and a forecast for 1962. 

We forecast the increase on this basis: De- 
mand‘for gasoline should be better next year 
due in large part to better business and indus- 
trial activity. There will be more people with 
more cars and more money to spend on gaso- 
line. 

Although rate of kerosine increase for 1962 
will be lower than this year, the switch from 
piston to jet engines by the airlines is not yet 
complete. Improved business will mean more 
diesel fuel used by railroads, trucks and buses. 
Greater industrial activity will also bring re- 
siduals into the plus side. 

We expect a continuing growth in an already 
healthy demand in other products. Again, this 
is a direct result of expected better business 
generally, particularly in petrochemicals where 
many new manufacturing plants now under 
construction will start up in 1962. 


EDITOR’S NOTE: Condensation of a talk before 
the 9th Annual Marketing Conference, National 
Industrial Conference Board. Mr. Murdock is vice 
president-sales, Ethyl Corporation. 
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Some valves are designed 
for the easy services... 
the others, 

for the tough ones... 


NOW, 
ROCKWELL HAS DEVELOPED 


AN EXCITING, NEW 
CONCEPT THAT 

SPANS THE SPECTRUM 
OF VALVE SERVICES 














THE NEW ROCKWELL PE 


Now, in one 
for versatile 
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Easy 90-Turn Operation 


Fast opening and closing are easier with 
the new Rockwell PERMATURN than with 


Attention-Free Performance 


Some valve users put a premium on a 
valve that can be installed and forgotten 










—that needs no attention. For many non- any other valve ever developed. Just a 

critical services, this kind of valve is ade- quick, smooth quarter-turn from full-open 

quate: the new Rockwell PERMATURN to shut-off, and this unique valve design 

valves can be used in such services with assures low-torque operation always— 

no attention—and with excellent results. that’s where the name PERMATURN 
comes from! 


LIFT THESE PAGES for more information on this exciting new valve 










ERMATURN VALVE DESIGN! 


valve, you get all the features needed 
application to any fluid control service 





















Drop-Tight Sealing 


There are some valve applications where 
there’s just no substitute for the bottle- 
tight, wear-defying characteristics of the 


Push-Button Seat Replacement 


Here’s a feature you'll find in no other 
type valve: you can put a new seating 
surface in the new PERMATURN valve in 





seconds, without loosening a single bolt. new Rockwell PERMATURN valve used 
You can replace valve seats as often as with a regular program of sealant re- 
you like—no more putting up with leaky placement. And in these critical services, 
valves. You add years of life—and the PERMATURN valve has dramatically 
save money—with this performance- reduced operating torque requirements. 


extending feature of PERMATURN valves. 


THE NEW ROCKWE! 
available in all s 


Double Ball-Checks maintain sealant pres- 
sure in the enclosed grooving system in plug 
and body and prevent back pressure on 
sealant chamber. 
















Sealdport Grooving System is carefully 
designed to give complete distribution of 
pressurized sealant to seating surfaces: frames 
body ports for complete sealing. 





The Heart of the Permaturn Valve is its 
coated plug: see below for complete 
discussion. 





Plug Openings are also available in V and 
diamond port designs for precise throttling 
applications. 





Flanges and welding ends in all standard 
specifications are available, as well as — 
screwed ends in smaller valves. 




















izes for all pressures 


Button-Head Fitting provides for simple, 
quick injection of plastic sealant into PERMA- 
TURN valves for instant seat replacement. 
Fitting also serves as compression screw when 
sealant is used in stick form: can be removed 
under pressure. 
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SLOTTED GLAND 
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SPRING WASHERS 











O-RING HOLDER 
WITH O-RINGS 





\S 






Fixed Adjustment Assembly is set at the 
factory for proper sealing fit and operating 
torque: requires no further adjustment or at- 
tention in the field. (See detail) Slotted gland 
is set at factory for proper compression of 
spring washer(s). Washer(s) flex slightly 
(.001”) to allow plug to lift when pressur- 
ized sealant is injected. O-rings seal against 
leakage. 











PERMATURN Valves are available in semi- 
>|; carbon, alloy, and stainless steels; and 
n-ferrous materials: production in Rockwell's 
modern, carefully supervised foundries 


vides excellent quality control. 































The secret of the 








PERMATURN 








valve’s 


The unique design feature that makes the Rockwell the plug « 
PERMATURN valve line applicable to all valve valve the 
services is its coated plug. 

Developed after five years of extensive testing, Attentio 
the coating has an extremely low coefficient of fric- fluids hai 
tion and is applied in such a way that it is perma- 
nently bonded to the metal surface of the plug. This Easy, 9C 
tenacious lubricating film gives permanent separation on whe 
of metal surfaces of plug and body: the valves liter- = 
ally cannot stick or freeze. "Push 

kwell PERMATURN valves are also available in : ° Pus -Bu 
verted plug Hypreseal® design for high pres- The inert nature of the plug coating assures per- usefalnens 
ee ee cee plvgcon? manent lubricity for easy, sure operation of the 
s are plastic stem sealing (A), fitting for“push- PERMATURN valve at all times. Combined with Drop-Tig 
seat replacement (B), and thrust assembly R “ z 
controlled plug adjustment. the many other new design features described above, this featu 


Rockwell 
versatility... 


coatings give the Rockwell PERMATURN 
ase versatile application benefits: 


»n-Free Performance in services where 
ndled do not require a special valve. 


0°-Turn Operation in all valve services, 
are remote operation or infrequent atten- 
nvolved. 


tton” Seat Replacement extending valve 
s without costly downtime and maintenance. 


syht Sealing for critical applications where 
re is all-important. 


Structural Design of the PERMATURN valve 
is the strongest of any valve available today: 
body ribbing gives complete freedom from 
distortion at rated pressures and temperatures. 





Rockwell semi-steel PERMATURN valves cre shipped with 
a distinctive red primer paint that has wide compatibility. 


Steel PERMATURN valves are given a gray prime coat: both 
colors give good corrosion-protection in storage and inservice. 





d leader in 


Only Rockwell, wor 





valve research, could have developed 





the PERMATURN valve 





forty years, Rockwell has pio- 
research. This background of 
h made the Rockwell-Nord- 

1 plug valve the world's stand- 
ed to the five year develop- 
the PERMATURN valve, a 
versatile, all-purpose valve 


Rockwell PERMATURN® valves 


ava ATTENTION has been given these 
PERMATURN valves on hydrocarbon 
th ar and a half since their in- 
ition is positive and easy— 
till as bottle-tight as the day 
stalled. 


Rockwell Manufacturing Company 


Pittst Pennsylvania 


> your 


TURN valves, 


“Pocket Valve Guide” 


DPERATING TORQUE FT 18S 


APemapuey pe 


100 150 206 
APPLIED LOAD. POUNDS 


Part of this study concerned the various char- 
acteristics of many compounds considered for 
the plug coating medium. Exhaustive mechan- 
ical and chemical resistance tests, and care- 
fully measured frictional comparisons, led to 
the selection of a material which has proved 
its ability to stand up under tough service for 
years of normal vaive operation. 


JET FUEL is handled by these Rockwell 
PERMATURN valves, in service since 1960. 
Operators have found the plug coating of 
PERMATURN valves gives smooth, easy op- 
eration—and has reduced sealant injection 
needs from once-a-week to once every three 
months. 


with brief specs and coverage charts on 


Complete production facilities for the new 
PERMATURN valve have been installed at 
Rockwell's nationwide valve manufacturing 
plants. The equipment shown above was spe- 
cially developed to coat the plugs of Rockwell 
PERMATURN valves on a production line basis 
and is typical of installations at other Rock- 
well plants. 


have been customer-proved before introduction 


SURE OPERATION on tough services 
has been proved by pilot installations of 
PERMATURN valves across the country. The 
coated plug supplements a regular program 
of sealant replacement, needed in these serv- 
ices for long valve life, to assure low-torque 
operation at all times. 


ROCKWELL PERMATURN VALVES 


G 


ROCKWELL 


another fine product by 
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by W. Dow Hamm 


Precepts of Management 


Ove: and above the programs we have planned 
for company operations, I would like to review 
some qualities of management people we seek 


1. Integrity: Any company or organization 
must have a high ethical and moval standard. 
Actions of our people should create, in the minds 
of people in the industry and in the communitie 
in which we live, a legend of integrity. We must 
abide by the laws of our land. Atlantic has 
never, and will not condone anything of an 
unlawful or shady nature. 


2. Religion: Religion is a powerful force in 
the lives of human beings, and while I am not 
encouraging people to be religious fanatics, | 
sincerely believe that people who attend church 
develop a poise and balance that is of great 
importance. 


3. Humility: In our search for leadership in 
Atlantic, we have selected people who we be- 
lieve have the abilities to do the job, but at the 
same time we want people who in their dealings 
with others respect the dignity of all people. 

In many parts of the oil business our people 
come in contact with independent operators, 
major company employees, and citizens of the 
communities where we may be working. Every 
Atlantic office should greet all visitors in a 
pleasant manner, and someone should meet with 
them and handle their business promptly. It is 
not good taste to leave visitors on the waiting 
bench for an hour or two. 

In our dealings with both independents and 
major company representatives there is always 
give and take. We should, of course, try to 
negotiate to Atlantic’s benefit, but on the other 
hand, we should not build up a reputation of 
being contentious in minor details. 


4. Flexibility: One of the great problems in 
administration of affairs in major companies is 
the difficulty of creating an understanding of 
flexibility among managers at various levels. 
Naturally, we must have programs and budgets 
which will be made up after a lot of serious 
study, and such approved programs we do in- 
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tend to carry out, but we must be mindful of 
changing events and new opportunities which 
may not have been known at the time a pro- 
gram and budget was developed. No program 
is so perfect that it is not subject to change 
when there is good cause. 


5. Research Oriented: The oil industry is al- 
ways going through a revolution, and will con- 
tinue to do so. This is good. Our current over- 
supply of oil has forced operators everywhere 
to search for new, more efficient methods. Some 
of these improvements will come from our own 
research, some from industry research, and 
some will come from ideas generated by us and 
the people who work for us. We must not be 
adverse to change. 


6. Read: We live in a fast changing world 
Accordingly, may I suggest to you — read, 
read, read. You will generate, through reading, 
many new ideas — you will not merely keep up 
with the parade, but will get out in front. 


7. Good Citizenship: Participate in com- 
munity and industry activities within your 
area. It takes some free time, but it makes you 
and your company important in the eyes of the 
community. 


8. Goals: I believe in setting our target high 
and trying to make it. Even though we might 
fail from time to time, striving for the high 
level will make us do better. Your goal should 
involve substantial growth. 

Each of you managers will be setting for al! 
of your employees not only the moral tone foi 
those under your supervision, but a pattern of 
aggressiveness, ingenuity and flexibility that 
will radiate down through your organization 
If we can do all of these things we will indeed 
create and perpetuate a great company where 
there will be many interesting jobs around the 
world. 

EDITOR’Ss NOTE: These “precepts of management” 
were taken from remarks made by Mr. Hamm, At- 
lantic Refining Company’s vice president and gen- 
eral manager of production, at a managers’ meeting 
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UNDERGROUND 
SUPERHIGHWAY 
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ised hydraulic 
stully. It has 
nen jump well 
nd 6 times the 


rs now, the 
of pumping 
wn the well 
timulate 
nodified 


entional fracturing 
wns. The industry 
a long time. 
miss. You can 
eral thou- 

a hole 
not, you may 
profits when 


| 


thick or of low 


that fracturing 

appointing re- 

e if the location 
of t n't right 


The scientific answer. Now, out 
of stu icturing at the 
Gulf ition’s Harmar- 


ition on Advertised Products See Reader Service Card 


Explosive notching with a ring-shaped charge 


o24 


bg 


% 


* 


November 1961 


ville Research Center, comes an 
altogether new approach. One 
that all but takes the ‘‘miss” out 
of well stimulation. 

For Gulf’s development isn’t 
just another technique. It is a 
precision system for fracturing 
It replaces great gaps in our 
knowledge of fracturing with a 
painstakingly developed and 
tested body of scientific facts. 
It brings new ideas, new tools 
into play. 

Our name for this precision 
system is Single-Point Entry 
Technique for fracturing. 


Up to 100 times the fracture ca- 
pacity. Twenty-four service com- 
panies have already become 
Gulf licensees. In their hands, 
Single-Point Entry Technique 
for fracturing has already proved 
itself to be all our studies showed 
— and more. 

One, it stimulates wells on jobs 
where conventional fracturing 
wouldn't even be worth a try. In 
itself, this characteristic moves 
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fracturing a long step ahead. 
Two, Single-Point Entry Tech- 
nique for fracturing usually out- 
stimulates conventional fractur- 
ing techniques. 
In both cases, Gulf’s new sys- 


Hydraulic notching with an abrasive fluid 


tem gives up to 100 times the 
fracture capacity of conventional 
fracturing. It has actually pushed 
productivity beyond the most 
hopeful expectations. In some 
cases, 20, 40, 60 times. 


This system gives you all 3. Why 
does Gulf’s new system give so 
much more than conventional 
fracturing? Because no conven- 


tional technique offers this scien- 
tific, systematic, 3-step ap- 
proach: (1) precision fracture 
placement, (2) high fracture 
capacity and (3) an adequate 
reservoir drainage system. 

Now Single-Point Entry Tech- 
nique for fracturing is available 
to boost your well flow levels. To 
pay you a sizeable number of 
bonus benefits as well. To im- 
prove reservoir drainage, for 
one. To lessen pressure draw- 
down. To lower gas-oil ratios. To 
minimize water coning. To make 
work-overs simpler. 


“Superhighway” for oil. No more 
hope-for-the-best fracture loca- 
tion. In Single-Point Entry Tech- 
nique for fracturing, any one of 
three tools cuts the notch pre- 
cisely where reservoir study says 
it should. 

These tools include a mechan- 
ical cutter, a hydraulic notcher 
which jets an abrasive stream, 
and a ring charge for use in ex- 
plosive notching. 

No more helter-skelter frac- 
tures with Single-Point Entry 
Technique for fracturing. In their 
place, a single large “superhigh- 
way,” extended deep into your 
pay zone. 

And no more inadequate drain- 
age. Your large fracture area 
and carefully prescribed prop- 
ping agents assure that. 


Single-Point Entry Technique 





Baro 
Just contact these licensees. |t's 
so easy to have the Single-Point 
Entry Technique for fracturing 
custom-fitted to your well-stimu- 
lation needs. Simply contact any 
one of these Gulf licensees: 
emit idiudaemaaiimeadaa dae 
Acid Engineers, Inc. @ Acme 
Tool, Incorporated e Axelson- 
Garrett Division, U. S. Industries 
Inc. @ Baash-Ross Division, Joy 
Manufacturing Company @ Baker 
Oil Tools, Inc. e BJ Service, Inc 
@ Cardinal Chemical, Inc. e 
Chemical Sand Services, Inc. @ 
Dowell Division, The Dow Chem- 
ical Company @ Eline Acid Com- 
pany (The) @ Eskimo Fracturing 
& Well Servicing Ltd. e GO Oil 
Well Services, Inc. e GO-West- 
ern Service @ Grant Oi! Too 
Company @ Halliburton Company 
@ Independent Oil Well Frac 
Company @ Lane-Wells Com- 
pany @ Oklahoma Fracturing 
Services, Inc. @ Producers 
Chemical Company @ Sand Sur- 
vey, Inc. @ Servco Company 
(The) e Western Company (The) 
@ Wireline, Inc. @ Worth Well 
Surveys, Inc. 


Production by way of high-capacity fracture—propped with “‘wa/nut sheil/s"’ 


The Engineer, General Section 


N ( yvember 196 1 : For Further Information on Advertised Products See Reader Service Card 





FOR RELIABLE 
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tearns-Roger built plant must meet 
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We are proud of our accomplish- 
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lity work completed on schedule, 
perating efficiency to the cus- 
rs process. Consult Stearns-Roger 
your next project, new plant, mod- 
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Management People 


F. B. Ingram, president of In- 
gram Barge Company and executive 
vice president of Ingram Oil and 
Refining, was elected a director of 
Murphy Corporation. Ingram re- 
cently merged with Murphy. 


W. M. Elmer, president of Texas 
Gas Transmission Corporation and 
chairman of the board, Texas Gas 
Exploration Corporation, was 
elected president of the Independent 
Natural Gas Association of Amer- 
ica. He formerly was first vice presi- 
dent and succeeded W. E. Mueller as 
president. 

Lawrence H. Gall was named ex- 
ecutive director of the association. 
He has been acting executive direc- 
tor and succeeded John A. Ferguson, 
who retired and currently serves as 
consultant to the board of directors. 


Four executive and managerial 
changes of Ohio Oil Researeh Cen- 
ter are: Dr. L. C. Gibbons, formerly 
supervisor of the chemistry depart- 
ment, was promoted to associate 
research director; Dr. R. D. Russell, 
former geology department super- 
visor, became manager of the new 
geology and geochemistry depart- 
ment; R. B. Rice, physics depart- 
ment supervisor, was named man- 
ager of the new physics and mathe- 
matics department; and Dr. F. H. 
Poettmann, engineering department 
supervisor became manager of the 
new engineering and chemistry de- 
partment. 


Alpheus C. Beane, senior partner 
of J. R. Williston & Beane, New 
York investment banking firm, was 
elected a director of the Wichita 
River Oil Corporation, an oil and 
gas producer with headquarters in 
Wichita Falls, Texas. 


Ohio Oil announced some appoint- 
ments to its newly-created interna- 
tional organization. William K. Tell, 
general attorney and member of the 
legal staff, was given responsibility 
for the legal aspects of the interna- 
tional operations. Kenneth M. 
Burns, assistant controller, was 
named to direct the international 
group’s accounting work. Elmer A. 
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Graham, assistant treasurer, is re- 
sponsible for financial activities of 
the international operations. He has 
served in Ohio Oil finance posts in 
Libya and Guatemala. 


Dr. Romulo Quintero, Venezuelan 
chemical engineer, was appointed 
manager of manufacturing and a 
director of Mobil Oil Company de 
Venezuela. He has been superintend- 
ent of the gas department in Anaco, 
assistant to the general manager, 
and assistant manager of supply 
and distribution. 


R. Quintero A. Stebinger 

Arnold Stebinger was appointed 
international government relations 
advisor in the new government rela- 
tions department of Socony Mobil 
Oil Company. The department was 
established October 1, with Chris- 
tian A. Herter Jr., as general man- 
ager. Stebinger was former region- 
al vice president (Far East) of 
Mobil International. 


Dr. Neil V. Hakala was appointed 
managing director of Esso Research 
Ltd., Abingdon, England, and also 
elected to the board of directors. He 
has been serving as deputy to the 
vice president of Esso Research and 
Engineering for petroleum prod- 
ucts, medicai, basic and analytical 
research. William E. Lifson, former 
special assistant, became acting dep- 
uty for these activities Hakala suc- 
ceeded C. S. Windebank who became 
vice chairman of Jersey Standard’s 
“new uses” activities in New York 
City. 


Robert O. Jennings was appoint- 
ed vice president of Signal Oil and 
Gas Company. He joined the com- 
pany as general manager of crude 
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oil purchases and sales and supply 
and transportation, and continues 
in that capacity. In former posi- 
tions he has been a general con- 
sultant in the petroleum industry, 
and manager, supply and distribu- 
tion, for Gulf Oil. 


Roger Swenson was named assist- 
ant treasurer of Union Texas Nat- 
ural Gas Corporation. He formerly 
was with the Slick Oil Corporation 
of Houston. 


Fred H. Warren, formerly senior 
planning associate for Ohio Oil was 
named manager of the forward 
planning division. He is responsible 
for managing the division concerned 
with the recommendations for the 
company’s long range goals and ac- 
tivities. 


George S. Eccles was named a di- 
rector of Canadian Husky Oil, Ltd. 
and its subsidiary, Husky Oil Com- 
pany of Cody, Wyoming. He is pres- 
ident of First Security Company 
and First Security Investment Com- 
pany. 


E. Odell Campbell, formerly man- 
ager of products movements, fore- 
casts and purchases for Kerr-Mc- 
Gee Oil Industries, was transferred 
to Golden, Colorado as administra- 
tor of the metallurgical research 
laboratory there. Thell C. Woods, 
former process superintendent for 
the Kerr-McGee refinery in Cush- 
ing, Oklahoma succeeded him. 


Howard W. Bell, after seven years 
service with the Iranian Oi] Con- 
sortium in Abadan, Iran, was elect- 
ed assistant treasurer of Standard 
Oil of California. He has served 
with the company’s pipeline depart- 
ment in various accounting and ad- 
ministrative capacities. 


John Sidney Smith, Sun Oil Com- 
pany production department public 
relations representative, was trans- 
ferred to Philadelphia from Dallas. 
He took an active part in Texas Oil 
Information Committee. His assist- 
ant, Walter M. Sanford, was placed 


~ 


51 





SERIES 
A-88 
CONTROLLERS 


Designed 
able pez 
Series 


ive rugged, depend- 
rmance, American® 

Controllers provide 
positive control of... 
Flow sure, Liquid Level and 
other continuous process vari- 
ables curately and automati- 
cally 


versa 


Rela 


l-type, non-bleed 


@ Simple 


the-field linkage ad- 


Proportional Band 
with minimum output 


e changes 


ional Band easily wid- 
vithout disconnecting in- 
t tubing 


losing Reset Valve sealed 
s and calibrated ac- 
to time 


Bulletin 406 


AMERICAN 


METER COMPANY 


1 Principal Cities 


sn on Advertised Products See Reader Service Card 


in charge of the Dallas office. He 
handles public relations, under 
Smith, for Sun’s Gulf Coast and 
Southwest Production Divisions 
and Sun Pipe Line Company. 


G. R. Preston 
was elected a 
vice president of 
Cities Service 
Petroleum Com- 
pany. Most of 
his experience 
has been in the 
treasurer’s di- 
vision and he 
continues as a 
director and 
treasurer. 


James E. Chaffin was appointed to 
the newly-created post of safety 
director in the industrial relations 
division of the company. He has 
many years experience in pipelining 


| and pipeline management and was 





former assistant general superin- 
tendent of the company. George 
F. Hall Jr. was appointed general 
traffic manager in the supply dis- 


| tribution division. He replaced L. C. 


Davidson who took a leave of ab- 


| sence. Hall was formerly assistant 


traffic manager. 


Matthew V. Carson Jr., director 


| of the Office of Oil and Gas, Depart- 


| ment of the Interior, was elected a 


vice president of Sinclair Refining 
Company. He was the first adminis- 
trator of the mandatory oil import 
program. He replaced Orville D. 


| Judd, vice president, who has rep- 


resented Sinclair 
since 1951. 


in Washington 


Fred C. Boucke was appointed as- 
sistant to the chairman of the board, 
Standard Oil of California. He has 
been serving in London as president 
of Iran California Oil Company, 
subsidiary which manages Stand- 
ard’s 7% interest in the Iranian Oil 


Consortium. E. Perrin Fay, pre- 
viously assistant manager of Stand- 
ard’s Eastern Hemisphere opera- 
tions staff, succeeds him as Irancal’s 
president. 


John H. Thacher was appointed to 
a new executive assignment in the 
management of Standard Oil of Cal- 
ifornia with responsibility over the 
company’s interests in the Hunting- 
ton Beach Company and the Elk 
Hills Naval Petroleum Reserve. He 
became executive vice president and 
director of the Huntington Beach 
Company. 


Z. D. Bonner, formerly Far East 
manager, was named manager, 
crude oil department of Gulf East- 
ern Company in London, England. 
He succeeds F. R. Drury, who was 
transferred to Gulf’s general office 
in Pittsburgh where he assumed 
general staff duties in the crude oil 
department. 


John G. McLean, financial vice 
president of Continental Oil Com- 
pany, was elected a director and vice 
president for international and fi- 
nancial activities. He assists A. W. 
Tarkington, senior vice president of 
international operations and finance. 
McLean has served as a management 
consultant to major industrial or- 
ganizations. 


G. F. Bassler was promoted to 
manager of personnel relations for 
Continental’s international opera- 
tions. Formerly assistant to the gen- 
eral manager of manufacturing, 
Panama operations, he succeeds Sam 
W. Leonard who was named control- 
ler, assistant treasurer and secre- 
tary of Petroquimica Argentina, 
S.A. (PASA), Buenos Aires, an 
affiliate of Continental. 


Dr. W. O. Armstrong, medical di- 
rector for Conoco and a pioneer in 
the field of occupational and pre- 
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HOW TO educate 


ECONOMICS OF PETROLEUM 
EXPLORATION, DEVELOPMENT 
AND PROPERTY EVALUATION 


Prentice-Hall in Cooperation 
with the 
Southwest Legal Foundation 


PRESENTS AN AUTHORITATIVE 
REPORT ON THE LATEST 
DEVELOPMENTS IN PETROLEUM 
ECONOMICS. 

CONTAINS: 

PETROLEUM EXPLORATION — Edgar W 
Owen, Consulting Geologist, San Antonio 
EXPLORATION FOR STRATIGRAPHIC 
TRAPS —A. I. Levorsen, Consulting 

Geologist, Tulsa 

REDUCING OIL-FINDING COSTS BY USE 
OF HYDRODYNAMIC EVALUATIONS — 
Gilman A. Hill, President, Petroleum Re 
search Corporation 

REDUCING HIDDEN EXPLORATION COSTS 
—D. M. E McLarty, Petroleum Consul- 
tant, Denver 


PROBLEMS OF FOREIGN EXPLORATION — 


ie 
John C. Dunlap, Consulting Geologist, | 
Dallas 1 


CUTTING COSTS OF WELL COMPLETIONS 
AND OPERATIONS — Marion H. Stekoll, 
President, Stekoll Petroleum Company 

THE PROFITABILITY OF PROPOSED EX- > ; 4 a 4 

i esumar uiramie i. 4. tee ee Just put it through a Manzel force-feed lubricator and any 
President, British-American Oil Produc oil drop knows where it’s going and how to get there fast. 
ing Company . ° ° ° ° 

FINANCING PROPERTY ACQUISITIONS — Manzel lubricators deliver just the right amount of oil to 
Eugene McElvaney, Senior Vice-Presi- | M rhi 4 
aon dak Saamineel tak te Gaieee bearings, cylinders and packings. They start, stop, speed 

EVALUATION OF SECONDARY RECOVERY up and slow down in perfect synchronization with your 


PROSPECTS — Paul D. Torrey, Dept. of | . ° P 
Petroleum Engineering, The University of machinery...unaffected by high steam, gas or air pressure. 


Texas Whatever your field, there’s a Manzel lubricator to meet 
To get your copy of this richly bound edi - 
tion of up-to-the-minute information and your needs. For our catalog, write 
ideas on petroleum economics, simply mail | -P 
the handy coupon today and we'll bill you Manzel, 255 Babcock Street, Buffalo 
later or if you prefer, send your check . 
iar SUG anh co ana Gis commen 10, New York. Whatever your lubri- 

cating problern, you get the right 


answer if you 
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= PETROLEUM ENGINEER PUBLIS4ING COMPARY & 
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Pipings 


ight Can Be Lost 
Before Pipe Goes Into the Line — 


round” pipe failure, because South- 
ern Pipe fabricates its own pipe to 
help you whip the problem of cor- 
rosion. 


PROPER CEMENT IMPORTANT 
Many cements provide incomplete 
protection. Southern Pipe matches 
its cement-mortar linings to the par- 
ticular type of corrosion which will 
be encountered in the specific 
application. 


Southern Pipe uses one of several 
special cements with a low content 
of tricalcium aluminate, and one 
with zero tricalcium aluminate. 


Reason? 


Sulfates in the brine react with the 
calcium hydroxide in the cement, 
forming a compound which in turn 
reacts with tricalcium aluminate to 
form an expanding compound which 
causes rapid mechanical deteriora- 
tion of the lining, with consequent 
corrosion and line failure. 


LONG-RANGE INVESTMENT 


Your initial investment in Southern 
Pipe’s “packaged” line (one manu- 
facturer, one responsibility) may be 
a little higher, due to freight from 
California, but on a long term basis 
your costs will go down. Why? South- 
ern Pipe’s cement-.nortar lined lite- 
wall steel pipe goes into the line to 
stay — less replacement, less down- 
time, lower labor costs, fewer service 
interruptions. 


Dollar for dollar, the soundest 
“corrosion-free” investment in pipe 
you can make is Southern Pipe. 
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ventive medicine, retired September 
30. He organized and developed Con- 
tinental’s medical program and has 
been the firm’s medical director for 
32 years. Dr. Robert R. Dugan, 
former assistant medical director, 
succeeded him. Dr. Lembke, staff 
physician, succeeded Dugan as as- 
sistant medical director. 


Paul L. Fahrney and Elmer R. 
Peterson were elected vice presi- 
dents to the board of directors of 
Standard Oil of California. Fahrney 

as been vice president responsible 
for national marketing policies and 
Peterson has been vice president in 
charge of financial affairs. 


E. L. Stauffacher, vice president 
of Cities Service Company, was 
named coordinator of light end pro- 
ducts. He is assisted by G. C. 
Richardson who stepped up to the 
position in the parent company or- 
ganization from managership of the 
supply and distribution division. 





Statement Required by the Act of August 24, 
1912, as Amended by the Acts of March 3, 1933, 
July 2, 1946 and June 11, 1960 (74 Stat. 208) 
Showing the Ownership, Management, and 
Circulation of 

PETROLEUM MANAGEMENT 

Published monthly except semi-monthly in 
July at Dallas, Texas for October 1, 1961. 

1. The names and addresses of the publisher, 
editor, managing editor, and business managers 
are: 

Publisher: The Petroleum Engineer Publish- 
ing Company, 800 Davis Blidg., Dallas, Texas. 

Editor: J. E. Kastrop, 800 Davis Bldg., 
Dallas, Texas. 

Business Manager: Joe B. Woods, 800 Davis 
Bildg., Dallas, Texas. 

2. The owner is: (If owned by a corporation, 
its name and address must be stated and also 
immediately thereunder the names and addresses 
of stockholders owning or holding 1 percent or 
more of total amount of stock. If not owned by 
a corporation, the names and addresses of the 
individual owners must be given. If owned by 
a partnership or other unincorporated firm, its 
name and address, as well as that of each in- 
dividual member, must be given.) 

Sun Investment Co., 1201 Main Street, Dallas, 
Texas. 

Fidelity National Life Insurance Company, 
103 South Akard St., Dallas, Texas. 

Reserve Life Insurance Company, 403 South 
Akard St., Dallas, Texas. 

3. The known bondholders, mortgagees, and 
other security holders owning or holding 1 per- 
cent or more of total amount of bonds, mort- 
gages, or other securities are: (If there are 
none, so state.) 

Reserve Life Insurance Company, 403 South 
Akard Street, Dallas, Texas. 

Professional Insurance Company, 135 River- 
side Ave., Jacksonville, Fla. 

George Washington Life Ins. Co., 135 River- 
side Ave., Jacksonville, Fla. 

4. Paragraphs 2 and 3 include, in cases where 
the stockholder or security holder appears upon 
the books of the company as trustee or in any 
other fiduciary relation, the name of the person 
or corporation for whom such trustee is acting ; 
also the statements in the two paragraphs show 
the affiants full knowledge and belief as to the 
circumstances and conditions under which stock- 
holders and security holders who do not appear 
upon the books of the company as trustees, hold 
stock and securities in a capacity other than 
that of a bona fide owner. 

5. The average number of copies of each issue 
of this publication sold or distributed, through 
the mails or otherwise, to paid subscribers dur- 
ing the 12 months preceding the date shown 
above was: (This information is required by 
the act of June 11, 1960 to be included in all 
statements regardiess of frequency of issue.) 
4.297. 

Joe B. Woods, Business Manager. 

Sworn to and subscribed before me this 28th 
day of September, 1961. 

(SEAL) Lillian H. Johnston 
Notary Public, Dallas County. 
(My commission expires June 1, 1963) 
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Officers of Desk and Derrick for the 11th year 
are: Mrs. Bettie Conley, (Wm. Helis, New Orleans) 
1961 president, serves on board in 1962; Mrs. Viola 
L. Rembold (Minerva Oil Company, St. Louis 
treasurer; Mrs. Lona Mae Forwald (Gulf Oil, Port 


Desk & Derrick 


O,. hundred sixty-four oil women made a senti- 
mental journey to Houston in September to the an- 
nual ADDC convention. They had been there nine 
years before when Desk and Derrick had its first con- 
vention. Some 1050 women were registered for the 
meeting out of about 7000 members. 

The Association of Desk and Derrick Clubs of 
North America is made up of oil women in USA and 
Canada. There are 115 clubs and this year saw the 
first Hawaiian delegate at the convention. Now under 
discussion is the idea of making the organization 
international. 

Founded by Mrs. Inez Autey Schaeffer, a Humble 
employee, in New Orleans in 1959, the purpose of 
the association is to educate women working in petro- 
leum and allied industries to “enlarge their scope of 
service.” This is generally interpreted as meaning 
to improve job performance and to become a better 
representative of the industry in public relations. 

As Miss Gladys Watford, 1960 president, said in 
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Arthur, Texas), secretary; Miss Helen Little (Hum- 
ble, Oklahoma City), second vice president; Miss 
Nell Hagaman (Shell, New York City, first vice 
president; and Miss Paula Mace (Craig & Craig, 
Mt. Vernon, Ill.) president. 


Marks 10th Year 


her keynote speech, “More than 1000 programs are 
presented each year to 7000 members. In the past 
two years 8000 members attended 325 field trips.” 

Programs are lectures such as those given at con- 
vention. This year E. Clyde McGraw, president, 
Transcontinental Gas Pipe Line, spoke on “The 
Natural Growth of Natural Gas” and William Naden, 
executive vice president of Fumble, on “Oil and Gas 
People — Goodwill Ambassadors.” Field trips are 
visits to operational centers a well being drilled, a 
refinery, compressor station, research laboratory, 
computer center, equipment factory, etc. 

With the help of petroleum and allied industry 
management, members obtain a basic course in a 
complex business. The first 10 years have provided 
experience for evaluation of the plan and at this 
date it would be hard to find a company or an individ- 
ual employer who does not approve of the Desk and 
Derrick program. 


All ADDC presidents attended 
the 10th anniversary of the Asso- 
ciation. In order of their service, 
they are: Seated, Mrs. Lee Wilson 
Hoover, Alvin H. Howard, New Or 
leans; Miss Margaret Neff, Dixie 
Geological Service, Jackson, Miss.; 
Mrs. Irene Stimson Cox, Panhandle 
Producing, San Antonio; Mrs. Sybil 
Sureck, Union Oil of Oklahoma, 
Oklahoma City; Mrs. Edna Hurry, 
Jersey Standard, New York City; 
standing, Miss Irma Cline, Osborn 
& Thompson, Midland, Texas; Miss 
Maxine Hacke, Warren Petroleum, 
Tulsa; Miss Ellen Vaughan, Hum- 
ble, Shreveport; Miss Gladys Wat- 
ford, Ralph A. Johnson, Houston; 
Mrs. Bettie Conley, 1961 president, 
and Miss Mace, president-elect. 
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New Lonergan liquid relief valve doesn't chatter; 
eliminates product waste; reduces maintenance 


chatter? They all do! They shout their faults to the world, while 
ith. When you can hear one, you know product is being wasted; 
creasing; employees are growing annoyed; and perhaps danger- 

» running loose. 
a Lonergan Hydro-Valve guaranteed not to chatter, hammer, or 
rated capacity ! Gone is the need to install an oversized valve 
veight regulator valve to eliminate chatter on by-pass and emer- 


-Valve does not contain any capacity-reducing gimmicks or 
tter. Instead, it is designed to be completely quiet under all oper- 
ves itself so on hundreds of applications every day. 

the Lonergan Hydro-Valve are also available for corrosive applica- 

of chatter and its associated bellows flexing action, greatly extends 

ly ends the need for expensive bellows replacement. Ful/ details 
lletin. Write for a copy today ! 


Lonergan 


J. &. LONERGAN COMPANY, 205 RACE STREET 
PHILADELPHIA 6, PENNA, e¢ SINCE 1872 
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New Authoritative 
Guide 
INCOME 
TAXATION OF 
OIL AND GAS 
PRODUCTION 


Thanks to this long-needed guide, it 
is now possible to predict the tax con 
cequences of your oil and gas opera 
tions. Here, in one convenient source, 
you can quickly locate the answer to 
practically any quéstion that may come 
up. For example . 


In what three ways can grantor and 
grantee reduce the tax burden of the 
lease bonus for each other? 

How can you realize a capital gain 
on the sale of an oil payment? 

How can you choose to expense or 
capitalize delay rentals so as to enjoy 
special tax benefits? 

What 10 provisions of the Tax Code 
apply to sharing arrangements? 

What six principles have the courts 
established as governing losses from 
oil and gas interests? 


It would be hard to think of any ques 
tion, however uncommon, that is not 
answered in INCOME TAXATION OF 
OIL AND GAS PRODUCTION. This vol- 
ume is the result of a mammoth re- 
search project undertaken two years 
ago by Clark W. Breeding and A. Gor- 
don Burton —two noted authorities 
who are partners in the firm of Peat, 
Marwick, Mitchell & Co 


Clip and mail this convenient order 
form TODAY for your copy of INCOME 
TAXATION OF OIL AND GAS PRODUC- 
TION — Prentice-Hall’s superb new 
loose-leaf, tab-indexed volume. This 
guide to all current tax regulations, 
that will pay dividends for years to 
come, is yours for only $25 per copy. 


? PETROLEUM ENGINEER PUBLISHING COMPANY 
: P. O. BOX 1589 


DALLAS 21, TEXAS 
Send me copies of Income 
Taxation of Oil and Gas Production at 
$25 per copy. 
[] Amount enclosed 
(| save postage) 


NAME 
TITLE 

= COMPANY 
STREET 
CITY 
STATE 
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Safety Is What You Make It 


Perhaps you may remember 
Mark Twain’s classic comment 
about the business of growing up. 
“When I was a boy of 14,” he 
wrote, ‘‘my father was so 
ignorant I could hardly stand to 
have the old man around; but 
when I got to be 21, I was aston- 
ished at how much the old man 
learned in seven years.” 

Applying that piece of philoso- 
phy to the subject of safety, 
everyone will agree that too 
many of us pay too little atten- 
tion to the advice given us on 
how to work safely. Then, later, 
when an injury occurs, we won- 
der if we shouldn’t have heeded 
that good advice more carefully. 

The same sort of thing has 
marked the whole history of 
safety education. It has been 
true in industry generally. There 
was a time when putting on a 
pair of goggles, a safety hat, or 
replacing the old soft-toed shoes 
with a pair of safety shoes was 
considered by many as 
stuff.” 

Certainly nobody wanted to 
get hurt or hurt his fellow 
employee, but warehousemen, 
maintenance men, operators, 
yardmen, and those who drove 
automotive equipment, thought 
they knew their jobs and consid- 
ered themselves as individualists 
who knew how to take care of 
themselves without a lot of pro- 
tective gear and constant warn- 
ings. 

However, little by little, the 
“Old Man,” in the form of safety 
education, has been found to 
make a lot of sense. He may re- 
peat himself often, and some of 
us get tired of listening, but we 
know he’s right. If we don’t 
listen, we are headed for trouble 
sooner or later. 

Thorough knowledge of safe 
practices by a person is a little 


66.2 ™ 
sissy 
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like good manners. He doesn’t 
have to worry too much about 
them when he needs them most. 
Similarly, if safety has become 
a genuine habit, it comes natu- 
rally and leaves a man free to 


concentrate on the things he does 
on or off the job. 

His attention is not unduly 
divided by worrying about 
whether his methods are safe. 
He knows they are. He has been 


FRANK WHEATLEY’S PLUGAROO i 
é 


D 

















IT’S A CHECK VALVE 


The clapper, hinged on a 20° angle, seals with its own weight. On stream — the clapper recesses 
into the valve body . presenting a full opening passage for scraper, pigs or spheres. When 
used as a check valve only, the “plug feature’ provides a fast and convenient emergency 
shut-off or method of controlling flow. The PLUGAROO’S applications include gathering lines 

transmission lines . . . LPG lines . . . product lines . . . meter runs. Anywhere there's 
piping you can use a PLUGAROO! Available in sizes 1”-24"; full or regular opening 
steel, semi*steel, alum. bronze, stainless steel; ASA 150 — ASA 2500; Teflon, Viton A, or Synthetic 
Rubber Seals; Standard API-ASA end connections. 


IT’S A PLUG VALVE | , 
Patented 


A quarter turn converts FRANK WHEATLEY’S PLUGAROO from a check valve to a non-lubricated 

plug valve! As the plug turns, it forms a cam action against the clapper sealing it 

bubble-tight against the seat. From sizes 8” up . . . the PLUGAROO is equipped with weather 

proof enclosed gears. Frank Wheatley’s PLUGAROO requires no lubrication you save 50% 

of the initial cost . . plus untold hours in maintenance and expense of costly lubricants 

Example price: Series 15-2” screwed ends . . . $10.39. Why buy 2 when 1 will dol As evidence 
of its growing acceptance there are over 40,000 
PLUGAROOS in use! Let us figure your savings on 
your next valve installation 








P. 0. BOX 1948 + TULSA, OKLAHOMA 
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THEY LAST LONGER! 


—America’s Quality Pillow Blocks 


Pillow Blocks with Timken Bearings have been 
ority under extreme service conditions in a// kinds 
ighout industry. 


he r their ruggedness. They are built to outlast the de- 
mands n which they are used. And they carry their loads— 
radial iny combination of the two— with minimum attention. 


Dod hances with the fine precision built into these pillow 
blocks nstakingly assembled, expertly adjusted, pre-lubrica- 
ted and SI t the factory. You slip them onto your shaft in mint 


conditic y stay that way! 


; : . ‘ : Dodge Type E Pillow Blocks with Timken 
Ther $s of Dodge Pillow Blocks with Timken Bearings— Bearings used for the drive hook-up of a rotary 


Type E, | le Interlock, Type C (all with shaft sizes from 1-7/16” to percussion drill. 
4-15/1¢ to 1-3/16" in Type E), Special Duty with shaft sizes 

to 12” 2-15/16” to 10”. Available from your Dodge Dis- 

tribut | him, or write us for technical bulletin. 


Dodge } uring Corporation, 7900 Union St., Mishawaka, Ind. 


we .* 
The Products with the Pluses... 
je 


Dodge Type C Pillow Block with Timken 
Bearings in cement plant — one of 4 in use on 
elevators since 1930. 


Dodge Special Duty Pillow Blocks with Tim- 
ken Bearings used on a skip hoist bull wheel 
for a blast furnace. 


DODGE PILLOW BLOCKS 
with 


TIMKEN BEARINGS 


NSMISSIONEER, your 
Look under 
in the white 

Factory 
mh give you 
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4-RING DESIGN 





What makes it so different? Look at the two 
Caterpillar-made pistons. Notice in the new design 
that both compression rings are now deeply seated 
in grooved cast iron (indicated in yellow) instead of 
only the top ring. Since cast iron is able to resist 
groove “pound out,” both compression rings are 
held firmly longer in the correct position for maxi- 
mum ring-to-liner sealing. Compression loss and 
blow-by behind rings and around grooves is delayed 
hundreds of hours, too. 

The new intermediate compression ring is a 
“twist” ring, so-called because it changes position 
in the groove during the power stroke. It actually 
“twists” so its face has greater sealing area at the 
liner than regular rings—reducing the number of 
compression rings normally required. At the same 
time, it thins the film of oil left by the regular oil 


Parts you can trust 
-.- cost less per hour 


New Piston and Ring Combination Cuts Oil Consumption 33-50% 
... Lasts Hundreds of Hours Longer! 


NEW 3-RING DESIGN 


control ring. This leaves less oil to burn away which 
contributes to the new piston’s better oil control and 
longer ring life. 

All rings now have a new look, too . . . each and 
every face is thickly chrome plated against wear. 
They are also “bright lapped” to such brilliance that 
any flaws can be easily seen and the faulty ring re- 
jected: Such quality control assures almost perfect 
seating right from the start, eliminating break-in 
blow-by, slobbering and scuffing. 

Cost? Pistons with the extra cast iron bands cost 
slightly more, but ring sets are less! Once you 
change over, your tractor maintains its power longer, 
your fuel and oil bills go down, and your next set of 
replacement rings will be less. Your Caterpillar 
Dealer has them in stock now. 

Caterpillar Tractor Co., General Offices, Peoria, IIl., U.S.A. 


CATERPILLAR 


Caterpilier and Cat are Registered Trademarks of Caterpitiar Tractor Co. 


Diese! Engines « Tractors ° 


Motor Graders °« 


Earthmoving Equipment 

















INTEGRATING 


ORIFICE 
METERS 


Integrating 
ters provide 
ite measure- 

continuous 
tion of the 
yf the meas- 
ntial by the 
the absolute 


ind duplex- 
dels avail- 

de range of 
types and 
ures. Dust- 

t aluminum 
clok and elec- 
iment chart 
upplied with 
lecounter for 


101 for details. 


AMERICAN 


METER COMPANY 
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trained and trained himself that 
way. 

In addition to everything else, 
the knowledge that one is work- 
ing safely, and that those nearby 
are doing the same, makes for a 
sense of rightness that contrib- 
utes to safety and good morale. 

On the other hand, an employ- 
ee’s awareness that injuries are 
occurring frequently to other 
employees, and his knowledge 
that unsafe conditions exist on 
every side, will do much to 
create accident-producing situa- 
tions and damage his morale. 

We would all do well to listen 
carefully to what “Old Man 


| Safety” has to tell us. Briefly, it 
_is this: The only way to lessen 
| the danger of accidental injury 
_is to make safety a real impor- 


tant part of everything we do. 


| EDITOR’S NOTE: Written by Quincy 


V. Tuma, this is reprinted from 
Texaco Safety Digest. 


ALLERTON HOTEL... 
Ist choice in Chicago 


for businessmen, families, and 
special groups, And the rea- 
sons are many. . .conveniently 
located, economical municipal 
parking, cafeteria dining, 
modern accommodations, rea 
sonably priced, 


Try the ALLERTON and see 
on your next Chicago visit. 


HOME OF THE TIP TOP TAP 


IN THE CENTER OF 
MICHIGAN AVENUES 
MAGNIFICENT MILE 


See your travel agent or 

“Ask Mr, Foster’’ 

lor free, teletype 

reservation service 

Telephone SU 7-4200 
TWX CG 3083 
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VS-1 
$29.50 





Explosion Proof add $23.50. 


Sensitive to abriormal os- 
cillation in two planes of 
motion, recommended for 
use on engines, pumps, 
pumping units, compressors 
or any other equipment 
subject to destructive 
motion. 


Same model can be wired 
to ground ignition, sound 
alarm, activate control panel 
lights, or operate valves 
such as Diesel fuel shut-off 
valves, and electric motor 
controller circuits. Rated 
at 5 Amps, 110 V AC. 
* 


Also safety switch-gauges 
to protect engines and 


equipment against any type 
of malfunction. 


Time, temperature, pres- 
sure, level controls, auto- 
matic engine or motor con- 
trollers and complete con- 
s trol panels. 
At your engine dealers 
or write: 
P.O. BOX 4008 


MANUFACTURER, INC. 
RANCH ACRES STATION 
TULSA, OKLAHOMA 


. 
MURPHY SAFETY SWITCH OF CALIFORNIA 
11612 Davenport Rood * Los Alomitos, Colif. 
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) Walworth LPY’s 


Walworth’s own fleet of service wag¢ 
is on call around the clock. Each of the 
self-contained, highly mobile ser 
units is fully outfitted with spe 
designed equipment to perform rout 
and special lubricated plug valve 
vice...at the job site. Back c 
and rough terrain are all part of t 
day’s work for these speedy wag 

« Whereve: vour Walworth Lubricated F 

; Valves may be, count on Walwortt 

service Fleet to ) get there... fast 


Fs hil ‘a 


WALWORTH QWALWworRtTtE 


LUBRICATED PLUG VALVE DIVISION: 3517 PC ’ TEX N\~” EXECUTIVE OFFICE 


WALWORTH SUBSIDIARIES; Alloy Steel Products Co. § Conofiow 3 B Grove V gulator OM &H Valve & Fitt 
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COUPLINGS 


LINE PIPE COUPLINGS A. P. I. 

PLAIN TUBIN( 
"to 4 

EXTERNAL UPSET 
} a 


+ 


ivonized 


c OUPLINGS A. P. 1. 
IBING COUPLINGS A. P. I. 
CASING COUPLINGS A. P. I. 
4" to 
HYDRAULIC COUPLINGS 
REAMED AND DRIFTED A.l 
DRIVE PIPE COUPLINGS 
PIPE NIPPLES 


All Size 
STEEL BUSHINGS AND PLU 


Merch 


Your Order Is 
SHIPPED 
SAME DAY 
We Rece ive It 


WHEELING MACHINE 


P R 0 D U C TS C 0 e Wheeling, West Virginia 


West Coast Factory: Woodlake, California 


GMAT 


4220 
PIPELINER 


tractor-type crawlers 


keep you moving... 
pre-lubed track rollers 
save servicing time 


Here’s a tri ne rig, designed and built to get you 
to and thro iny trenching job. ‘Tractor-type 
crawlers provide extra clearance for travel over rocks, 
stumps, and st other obstructions. Shoes have 
deep grousers for sure traction in soft ground and in 
climbing steep grades. Exclusive automatic traction 
brakes provide trigger-fast braking in either direction 
of travel hold machine “fast”, even on inclines. 
The Unit PIPELINER keeps going, 
too, witho excessive downtime. Track 
rollers are lubed and sealed at the factory ... 
keep running for 1000 hours without re- 
quiring add reasing. Sealed track roller 
bearings keep dirt and sand out . . . reduce 
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BOOKS 


Engineering College Research Re- 
view 1961. Edited by Paul T. Bryant 
and John F. Penn. Write American 
Society for Engineering Education, 
University of Illinois, Urbana, IIl. 
Pages, 476. Price, $4. 

This is the tenth edition of the 
biennial review. It covers 11,000 re- 
search projects in 121 engineering 
colleges throughout the U.S. In 1961 
more than 180 million dollars have 
been spent on these projects. This 
is the highest ever recorded in the 
seventeen years of ECRC surveys. 
Thereis a complete index of research 
projects, titles, number of persons 
engaged in each institution. 

Tested Techniques for Developing 
and Selling Your Ideas, by Robert 
Rawlins, published by Executive 
Development Press, Littleton, N. H. 
Pages, 32. Price $1.50. 

“You haven’t an idea until you can 
express—on paper—what you have 
in mind in a short paragraph or 
perhaps even in a single sentence,”’ 
says the author. Rawlins, who wrote 
“Time Out for Mental Digestion’’, 
in his newest book outlines tested 
and proved techniques of successful 
executives in some of the nation’s 
largest businesses and industries. 


maintenance still more to give added productive time. 
Unit also gives you the industry’s only one-piece main 
machinery case. All gears, shafts, and bearings are 
completely enclosed in a constant oil bath. They last 
longer . . . require less maintenance attention because 
lubrication is continuous, automatic. 
See your nearby UNIT distributor soon and find out 
more about the % -yd. Model 1220 PIPELINER. It’s 
available with 24” and 30” width deep grous- 
er shoes, or with 36” shoes, semi-grouser type. 


rT UNIT CRANE & SHOVEL CORP. 


6603 W. BURNHAM ST., MILWAUKEE 19, WIS 
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. incorporating “Laugh with Barney,” 
a feature of all Petroleum Engineer 
publications for more than 30 years. 
“Laugh and Trade with Barney” is now 
published simultaneously in Petroleurn 
Engineer, Petro/Chem Engineer, Pipeline 
Engineer and Petroleum Management. 


John: “My wife has the worst 
habit of staying up until one and two 
o’clock in the morning, and I can’t 
break her of it.” 

Joe: “What is she doing all that 
time?” 

John: “Waiting for me to come 
home.” 


“How did you find the ladies at 
the dance?” 

“Oh, I just opened the door 
marked ‘Ladies’ and sure enough, 
there they were.” 

















PETROLEUM CHEMIST 


Young man with degree in petroleum or 
chemical engineering to understudy company’s 
petroleum specialist. Excellent opportunity for 
individual growth and development. 


Duties will include supervision of quality con- 
trol laboratory plus assisting in the area of 
field problems and research. Person selected 
must be willing to relocate in Illinois. 


Competitive salary schedule and benefit plans. 
Send complete resume, stating salary require- 
ments, to Box 6958, The Petroleum Engineer 
Publishing Co., P. O. Box 1589, Dallas 
21, Texas. 











An English lady, self-appointed 
supervisor of village morals, accused 
a workman of having reverted to 
drink because “with her own eyes” 
she had seen his wheelbarrow stand- 
ing outside a tavern. 

The accused made no defense, but 
that evening he put his wheelbarrow 
outside her house and left it there 
all night. 





LITE OILS AND LUBRICANTS 
Merchandising experience, technical or auto- 
motive engineering training helpful. Prepare 
bulletins, program sales promotions, presen- 
tations and advise sales staff on lite oils, lube 
oils, greases and additives. Complaint trouble- 
shooting. Salary open. Excellent benefits. 
Write qualifications to Midland Cooperatives, 
739 Johnson St., N. E., Minneapolis 13, Minn 





POSITION AVAILABLE 

Sales engineer to sell and service anodes for 
cathodic protection. Experience in this field 
desirable. Nationally-known company with 
headquarters in the Midwest. Send resume 
of education and experience to Box 6957, 
Petroleum Engineer Publishing Co., P. O. 
Box 1589, Dallas 21, Texas. 








CLASSIFIED ADVERTISING RATES: $18 per column inch, per month, agency com- 
missionable. Minimum charge $18. Rate covers one insertion in all four Petroleum 


Engineer publications. 


Send copy to Classified Advertising Manager, Petroleum Engineer, P. O. Box 1589, 
Dallas, Texas (or contact nearest P E office). Copy received on or before 11th of each 


month appears in next monthly issue. 


FOR SALE 


J! 





FIRE EXTINGUISHERS New, portable, 
314 gallon Phister, copper and brass construc- 
tion, completely charged. Ideal as substitute 
for spraying or air compressor tanks, $25.00 
each. Also, large stock of electric hoists, chain 
hoists, pumps, motors, speed reducers, hose. 
Carl Nussbaum, Jr., 1719 West Main Street, 
Louisville 3, Ky 





FOR SALE 


1,000,000 feet of 6% O.D. 18.97 torch-cut 
T & C.: 20,000 feet of 20-inch Dresser ends 
78.60; 20,000 feet of 10-inch O.D. 3/16 wall 
222. Price Right. Weiner Brothers, Empire 


Bidg., Pittsburgh 22, Pa 











The judge listened intently to a 
case against a man who was charged 
by his wife with non-support. After 
all the evidence was in, the judge 
told the defendant, “You haven’t 
taken proper care of this good 
woman and I’m going to give her $25 
a month.” 

The defendant beamed with pleas- 
ure. “That’s mighty nice of you, 
your honor,” he said, “and I’ll giv’er 
a dollar or two from time to time 
myself.” 


“T know we are traveling faster 
than sound,” the passenger said, 
“because the stewardess slapped me 
before I got a word out of my 
mouth.” 





% OIL OPERATORS ABROAD * 


Concessions, Oil & Gasfields, Pipelines. Re- 
fineries, and pertinent industry statistical 
data are provided in these fine polychro- 
matic regional reference works. Now avail- 
able: “Map of Near & Middle East Oi)" 
(6th Ed.); “Map of Northern & Middle 
African Oil"’; also. obsolescent “Map of 
Caribbean Oji!"’ (1st Ed., on clearance sale). 
To be published soon: “Map of Far Eastern 
Oil": “Map of Australasian Oi!"; “Map of 
West European Oji!"’; and, “Map of Carib- 
bean Oil" (2nd Ed.). Specify whether stand- 
ard paper stock or if special washable, 
tear-resistant plastic-impregnated stock 
wanted folded, or rolled. B. Orchard Lisle, 
International Consultant, 612 Majestic Bldg., 
Fort Worth 2, Texas 











FOR SALE 

Cargocaire Dehumidifier 

Model W-120-27-M2 
Rating 26.1 lbs water removal per hour 

1700 CFM @ 8” pressure 

70° F-D.B., 35% R. H. 
Excellent Condition 

May be inspected upon request 


POLLOCK PAPER CO. 
Attention Guy Cantwell 
P. O. Box 5325 
Dallas, Texas 











“T wouldn’t go out with a man who 
kisses and tells.” 

“T would. At my age I need all the 
advertising I can get.” 


An ounce of suggestion is some- 
times worth a pound of lure. 


It is an exceptional woman who 
gets out of a man’s life without 
banging the door. 


Don’t worry about your hair fall- 
ing out. Think how bad it would be 
if it ached and you had to have it 
pulled. 


Bachelor: A man who leans 
toward women but not far enough 
to altar his stance. 


Why can’t life’s problems hit us 
when we’re 18 and know everything. 


BUSINESS 


OPPORTUNITIES 





ROYALTY BUYERS — income- 
producing gas-distillate royalty, new 
deep, dual-completed wells with addi 
tional sands behind the pipe. Ogden 
Oil Company, P. O. Box 409, Taylor, 
Texas. Phone E™ 2-3352. 




















NOW PUBLISHED 
52nd Year 


Published Annually October 


IL avo PETROLEUM 
YEAR BOOK™ 
1961 


WALTER E. SKINNER 





1961 issue contains: 


Complete and up-to-date 
particulars of 1,100 
\MERICAN, CANADIAN, BRITISH and 
FOREIGN COMPANIES, 
ngaged in all phases of 


the Industry 





iption Per Head in Selected 


\reas 1950 and 1960 





World Refinery Capacity 1950 to 
including U.S.S.R., etc. 





iational Professional 


Services Section 





RNATIONAL ADVERTISERS of Oilfield 
nd Accessories, Builders of Refineries 


Oil Brokers and Distributors 





WORLD'S OLL PRODUCTION — Table showing annual 
| le Oil and Natural Gasolene 1951-1960 





international “Buyers’ 
(uide” containing over 
2,000 selected Headings 


and Entries 





&00 pages 
Bound in RED cloth 





SEVEN DOLLARS 
stage and Packing) 


ers, or direct from the Publisher: 


NNER, 20, Copthall Avenue, 
C. 2, England 
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measurement 
and control 


OF PRESSURE AND 


4 4y 


| BR vevrapynee SWITCHES 
Pat. No. 2,942,5 

Adjustable for signalling aes and 
differential pressure from 0.25” we 
to 200 psi (or psid) in systems to 
5000 psi and —65° to +275°F; leak- 
proof. Units sound alarm, light bulb, 
turn motor on or off, operate valves— 
remotely or in place. $40 to $7 


DELTADYNE INDICATORS 
Adjustable and non- 
adjustable. Actuation 2 
0.01 to 100 psi (or 
psid). For same pres- 
sure/temperature as 
switches. Red button 
pops to give visual in- 
dication of overpres- 
sure. $22 to $85 


DELTADYNE GAUGES 

For system pres- 
sures to 3000 psi; 
indication from 0 to 
60 psi differential; 
leak-proof—no mov- 
ing seals; high-visi- 
bility scale. $92 


Extended pressure and temperature 
ranges available in all instruments. 


eH 


aaa 
aaa 


DIFFERENTIAL 
PRESSURE 


NEW 
DESIGNS! 


NEW 
ACCURACY! 


OFF-THE-SHELF OR 
CUSTOM-ENGINEERED FOR 


¢ Hydraulic/pneumatic systems (air- 
borne, ground support, industrial) 

¢ Process industries (chemical, petro- 
leum, fuels) 

¢ Equipment manufacturers (fluid han- 
dling) 


Read or control tank levels, and pres- 
sure drops across filters, heat ex- 
change orifices for flow metering, gas 
adsorbers and many other types of 
equipment. Learn more about the cost 
and service advantages of these units. 


WRITE FOR COMPLETE 
LITERATURE 


VISIT BOOTH 812 
CHEM SHOW 


PALL CORPORATION « GLEN COVE, N. Y. 


ee 
tate Hotel in the 


e E ae Oil Capital 


ae TH 
B TTaaa 
aan 

its Shiu 


Pritt of the World 
Ltt 


I Nigeelitelhitelatste, 


600 Bright Reasonably Priced Rooms 


THe MAYO 


TULSA’S 


HOTEL 
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Y Meetings ) 


ud 


Nov. 13-15 — API 41st annual, Con- 
rad Hilton Hotel, Chicago, IlIli- 
nois. 

Nov. 15 — API Board of Directors 
meeting, Conrad Hilton Hotel, 
Chicago. 

Nov. 16 — National Industrial Con- 
ference Board, general session, 
Sheraton-Cadillac Hotel, Detroit, 
Michigan. 

Nov. 16 — Illinois Oil & Gas Assn. 
annual, Mount Vernon, III. 

Nov. 17 — Natural Gasoline Assn. 
of America, Panhandle Plains 
regional, Herring Hotel, Ama- 
rillo, Texas. 

Nov. 26-Dec. 1 — ASME, winter an- 
nual, Statler-Hilton Hotel, New 
York City. 

Nov. 27-Dec. 1— International 
Chemical Exposition, 28th exposi- 
tion of chemical industries, New 
York Coliseum, New York City. 

Nov. 27-Dec. 1 — National Assn. of 
Corrosion Engineers, Southeast 
region conf. and Florida general 
conf. short course, Key Biscayne 
Hotel, Miami, Fla. 

Nov. 28-29— Western Petroleum 
Refiners Assn., refiners computer 
conf., Tulsa, Oklahoma. 

Nov. 29-30 — National Assn. of 
Corrosion Engineers, board of 
directors meeting, Key Biscayne 
Hotel, Miami. 

Dec. 1— Utah Petroleum Council, 
annual, Prudential Building, Salt 
Lake City, Utah. 

Dec. 3-6— American Institute of 
Chemical Engineers, annual, New 
Yorker Hotel, New York City. 

Dec. 4 — The Asphalt Institute, 
Technical Coordinating Com- 
mittee, Shoreham Hotel, Washing- 
ton, D. C. 

Dec. 4— AIME, Society of Petro- 
leum Engineers, Arizona section, 
annual, Pioneer Hotel, Tucson, 
Ariz. 

Dec. 4-6—Interstate Oil Compact 
Commission, annual meeting, 
Denver Hilton Hotel, Denver, 
Colo. 

Dec. 5 — The Asphalt Institute, ex- 
ecutive committee meeting, Shore- 
ham Hotel, Washington, D. C. 

Dec. 5-6—Western Petroleum Refin- 
ers Assn., refiners computer conf., 
Hotel Tulsa, Tulsa, Okla. 

Dec. 6-7 — The Asphalt Institute, 
board of directors annual, The 
Asphalt Institute, Washington, 
D. C. 
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Jan. 8-12 - 


Jan. 17 


Jan. 17-19 - 


Dec. 14 — National Industrial] Con- 
ference Board, board members, 
Waldorf-Astoria Hotel, New York 
City. 


1962 


Jan. 7-10 — Pipe Line Contractors 


Assn., annual convention, Boca 
Raton Hotel, Boca Raton, Fla. 
Society of Automotive 
Engineers, annual, Cobo Hall, 
Detroit, Mich. 
Mississippi 
committee meeting, 
Hotel, Jackson, Miss. 
National Assn. of Cor- 
Canadian 


Petroleum 
Heidelberg 


rosion Engineers, 


region eastern division conf., 
King Edward Hotel, Toronto, Ont. 

Jan. 19— Natural Gas Processors 
Assn., Gulf Coast regional, Robert 
Driscoll Hotel, Corpus Christi, 
Tex. 

Jan. 21-23 — Kansas Petroleum In- 
dustries committee, 10th annual 
convention, Broadview Hotel, 
Wichita, Kans. 


Jan. 21-26 — ASTM committee, D-2 


meeting, Chase Park-Plaza Hotels, 
St. Louis, Mo. 

Feb. 4-7 — American Institute of 
Chemical Engineers, national- 
meeting, Statler Hotel, Los 
Angeles, Calif. 


GLUCOSATES* 


© STILL THE BEST 


For Controlling 
Scale And Corrosion 
In Industrial Waters. 


“K REGISTERED U.S. PAT. OFFICE 


D.W.HAERING & CO., INC. 


ANALYSTS - CONSULTANTS - MANUFACTURERS 


OME To) LOK KYA 
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World Production of Crude Petroleum by Countries’ 


(Thousand barrels?) 





1956 


171,981 
543 395 
90,660 88,266 
28,929 34,064 
2,617,283 2,616,901 
2,909,396 2,921,474 
31,013 33,952 
3,196 3,575 
4,059 10,106 
3,542 4,337 
44,968 46,782 
3,420 3,191 
18,383 


899,212 1,014,457 


1,135,622 


1,007,793 


1,868 3,268 
23,622 21,955 
1,691 2,095 
732 732 
9,100 10,157 
25,408 28 698 
9,172 5,150 
4,209 8,593 
7,652 10,623 
1,363 1,341 
81,390 83,327 
611,740 717,926 
489 606 
2,076 2,797 


780,512 897,268 


11,015 11,691 
1,837 2,958 
4,700 5,000 
2,876 3,241 

93,820 114,151 

197,148 263,134 
232,307 163,498 
146 394 
2,169 2,243 
399,874 416,045 

11,684 23,259 
2,118 2,200 

45,300 50,798 

42,983 41,821 

360,923 362,121 
21 17 
2,213 2,159 


1,411,134 : 


101 
71 
merly French) 
1,207 
566 


gypt Region 16,157 


18,102 

2,279 

6 

2,617 2,285 


6,124,676 6,439,481 





some revisions. 5Estimate. 


1,464,730 


165,496 
344 
93,533 
37,355 


2,449,016 
2,745,744 


35,829 
3,435 
18,919 
5,568 
46,901 
3,108 
18,732 
950,796 


,083,288 


2,690 
19,548 
1,632 
950 
9,983 
32,119 
6,325 
10,531 
11,306 
1,298 
84,490 
826,477 
591 


3,267 


011,207 


14,823 
3,454 
6,000 
3,258 

118,711 
301,361 
266,125 
642 
2,563 
509,654 

29,469 
2,272 

63,412 

39,551 

370,486 
15 


2,379 


734,175 


73,315 
358 


3,550 
560 
1,970 
21,960 


31,713 


1,850 
5 
1,855 


6,607,982 





1959 


184,778 
192 
96,393 
40,919 
2,574,590 


2,896,872 


44,710 
3,170 
23,590 
6,428 
53,576 
2,759 
17,733 
1,011,452 


1,163,418 


3,504 
16,946 
1,402 
803 
11,594 
36,981 
7,665 
11,551 
12,367 
1,277 


83,492 
945,340 
621 
4,188 


1,137,731 


16,473 
3,967 
15,330 
3,377 
139,038 
344,800 
311,193 
995 
2,852 
504,855 
42,438 
2,333 
61,431 
40,072 
399,821 
13 
2.700 


1,891,618 


710,625 
361 


5,295 
712 
4,067 
21,303 


42,363 


1,656 
5 
1,661 


7,133,663 


1960 


191,842 
*108 
99,049 
42,357 


2,574,933 


2,908,289 


64,232 
3,574 
29,613 
7,231 
55,666 
2,730 
19,255 
1,041,708 


1,224,009 


3,650 
16,874 
1,460 
730 
14,229 
40,076 
8,760 
13,545 
13,378 
1,460 
87,600 
1,080,400 
649 
6,671 


1,289,482 


16,500 
4,078 
26,280 
3,370 
152,988 
390,754 
353,833 
930 
3,678 
594,278 
49,829 
2,636 
63,088 
34,005 
456,453 
14 
2,624 


2,155,338 


767,408 
477 
365 

5,626 
695 
6,552 
23,968 


105,091 
1,538 


7,683,752 


6USSR in Asia (also Sakhalin) included with USSR in Europe. 
7Including Sahara. 
Division of Foreign Activities, U. S. Department of Interior 


J lhompson, 
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JUNIOR pre'ciane 


permits the single plated bolt to slide 
instantly into place. 


A companion to the old reliable 
Emergency Pipe Clamp that has served 
industry for a half century, the JUNIOR, 
a single bolt clamp, is 27%” wide. 
Undersells most band-type clamps. 


Made of malleable iron, ruggedly 
proportioned, with full length hinge along 
one side. Formed to exact pipe size. 
The recessed pressure-equalizing gasket, 
entire width of clamp, is “bonded” in 
place with plastic laminate adhesive. A 
lasting installation. Write for folder. 


27%" wide 
ACTUAL SIZE 


Lug on gasket half is slotted 


M.B. SKINNER CO., South Bend, Ind. 


SKINNER-SEAL JUNIOR SMEPCENCE 


The Engineer, General Section Novem ber 1961 For Further Informatica on Advertised Products See Reader Service Card 67 





The Bigger Egg 


a a tiny village southeast of Djakarta, Java, ice roads leading to drilling operations, refin- 
capital of Indonesia, two hens’ eggs recently fas- eries, or alongside pipelines. 
cinated a group of local farmers who had come The same is true of airports and harbors. 
to town to look at them. One egg was nearly Venezuela had no airport of significance 30 
twice rge as the other. What made the egg years ago; today it has a dozen-odd, many of 
bigger? An oil company. them originally set up by oil companies and 
When Caltex went into Central Sumatra In- later turned over to the government. 
donesian poultry farmers sold small eggs and When the first oilmen moved into Venezuela, 
even these were scarce. The company began a there was virtually no middle class as we know 
program to improve local egg production. Brood it. One was either extremely rich or desperately 
eggs and medicines were brought in to foster poor. Now there is a middle class, and it is 
better flocks; hens were put on a scientifically growing as the number of Venezuelans who 
balanced t. Now the birds eat better and so have established small businesses (often as not 
do t x crews. All Indonesians stand to to supply the oil companies) has grown. 
benefit from better nourishment as the new Roads, airports, harbors, are the big things 
knowledge of poultry farming spreads. in a country’s economic development. There are 
The most obvious benefit to an oil-producing many smaller ones that don’t turn up on econo- 
country is the revenue collected from royalties, mists’ charts but still mean a great deal to a 
fees, taxes, and other payments. In some coun- nation. In Venezuela, for instance, poor sanita- 
tries these represent most of the total national tion and lack of medical facilities in outlying 
revenue, and they allow the governments to do areas is a chronic problem. Serums and vaccines 
thing their citizens that never could have have been donated; hospitals, open to workers 
been act shed otherwise. and their families, have been established. 
the oil companies have done on In education, too, oil has played a big part. 
vastly improved conditions for All through the oil country, company-built 
idence of this is abundant, and schools have been set up for employees and 
easily found. Venezuela makes an their families. Apprentice-training courses that 
t case in point. teach skills like machining and welding have 
elan hands will tell you that when been conducted for years. 
t into the country there were vir- In Colombia oil has made a notable difference 
s connecting the major cities with in the economy. For one thing, revenues from 
le. Look at a road map of Vene- oil account for nearly 30% of the nation’s rev- 
and you will see that it is criss- enue, and that is a considerable slice: in dol- 
good roads. A great many of them lars it comes to about $100,000,000 a year. 
oil companies, frequently as serv- Vast areas of the Colombian jungle have been 
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From Calgary to Chachapoyas — Koch Engineering 
Company is known, respected, and relied on — for 
the continued quality of their products 


At Koch Engineering, top-flight engineers — excep- 
tional in the technical proficiency of their fields — 
combine their skills with the latest and most modern 
equipment and materials...to produce products 
that are often imitated — but seldom equalled! 


One of these is the low-cost Koch Flexitray — most 
economical device yet developed for distillation, ab- 
sorption, and stripping. For your next tower installa- 
tion, keep the Koch Flexitray in mind. The quality of 
this superior fractionating tray can not be imitated! 





ENGINEERING CO., INC 
321 West Douglas Ave. 
WICHITA, KANSAS 


See our catalog in “Refinery Catalog” 
your nearest Koch Representative 
G. M. Wallace & Co 
D. D. Foster ¢ 
3. M. Wallace & 
5. M. Wallace & Co., S 
Alpha Engineerin 


Butte, Montana 
Charleston 1, W. Va 
Denver, Colorado 
El Paso, Texas 
Houston, Texas 
Kansas City 13, Mc Sample B 

New York 17, N.Y 

Oakland, Californ 

Park Ridge, | 

Pasadena, California 

Pittsburgh 19, Pa 

Salt Lak t G ace & Co., Continental Bank £ 

St. Louis 17, Missou Sample Brothers, 2010 Big Bend Bivd 

Tulsa 16, Oklahoma — Myers-Aubrey Co., P. 0. Box 5436 

Scarborough, Ontario, Canada — Muirhead Fromson Ltd., 65 Hymus Road 
Fribourg, Switzerland — Koch Flexitrays, S. A, 20 rue St. Pierre 


European Fabrication Available! 








opened by oilmen, to make farming and home- 
steading possible where it had not been before. 
Texaco operates a tree nursery in Colombia, and 

to farmers at low cost as a way 
ne land conservation through a 
rebuilding of timber land depleted 
by lurabering. The company has a business in- 
he forestation project; it needs lum- 
using, rig timbers, bridge building, 
onstruction work. 


sells seedling 
of encou 
continuing 


terest in 
ber for | 
and ot 


Colombians Can Buy Homes 


Oil companies have housing plans under 
which rkers can borrow money to build 
off mortgages that are under- 
written their employers. A few years ago 
this would have been unthinkable: most Colom- 
er heard of mortgage payments, 
never | d to own their own homes. 

Fruit-f i@ and ecattle-raising both have 
ntial businesses because of the 
great e of fruit and beef that oil com- 
panie ocally. Right now petroleum is 
Colombi gest employer. 

On 1 er side of the world, in Bahrain, 
kdom in the Persian Gulf, no one 

fect oil has had on the people. 
Oil is 1 ‘country’s biggest single industry. 
Bahr: ‘etroleum buys a large part of its 
paint, tire irill pipe, and almost everything 
else it ne from more than 200 local mer- 
chants. Its purchases approach $3,500,000 each 
year, many cases its needs have put a 
local citizen in business. 

Bape been in Bahrain more than 25 
iring that time it has made great 
to the country’s health. Perhaps 
its most dramatic contribution was its coopera- 
tion h the government in a fight to stamp 
out ma loday the debilitating disease is 
practica radicated. 

For many years, the company has held train- 
ing courses for its employees that teach subjects 
like we driving, and pipefitting. In 1947, 
it mad emic training available, and today 
it offer nhrain’s such advanced courses as 
chemis physics, and higher mathematics. 
Hundrs of youngsters have been given ap- 
prent training. They are put on the com- 
pany’s p |! while they learn, and are allowed 
technical specialty that most inte- 
rests tl ‘he apprenticeships last four years, 
but the leave at any time and are not 
obligat remain with the company if they 
graduat 

In tl t five-and-a-half years of this pro- 
gram, more than 600 employees were taught 
and n n 85° of them went on to perma- 
Bapco. When a particularly 


home 


bians | 


hbecoms 


an isla! 


questi ) 


years 
contril 


to pic! 


nent i t} 


bright child is spotted he is sent to England for 
higher-level education. 

Oilmen have been working in Trinidad for 
more than 50 years, and there is little doubt 
that oil is largely responsible for the fact that 
Trinidadians enjoy the highest per capita in- 
come of any group of people in the West Indies. 

In Indonesia, remember, there was a problem 
with eggs. In Trinidad milk was the problem. 
Veterinarians were called down from the States, 
grass seed was imported to start better pas- 
tures. Visits to American dairies were made by 
Trinidad’s management people. The ultimate 
aim of the program is to provide the company’s 
workers and their families with all the milk 
they want at reasonable prices. 

One of the most sensational oil finds in the 
industry’s history was made in Saudi Arabia, 
in 1938. Today thousands of Saudi Arabia’s 
citizens have become skilled workers living a 
comfortable life their grandparents never 
dreamed of. 

The principal company in Saudi Arabia is 
Aramco, which at the end of last year had over 
11,000 Saudi Arab employees, and about 76% 
held semiskilled, skilled, supervisory, or pro- 
fessional jobs. 


Saudis to College 


In the 1960-61 academic year, Aramco sent 
29 Saudi Arab employees to colleges and uni- 
versities outside the Kingdom for advanced 
specialized training. Enrollment of employees 
in classes during working hours at Aramco’s 
industrial training centers averaged more than 
4,500 each trimester during 1960. 

Perhaps the most important contribution 
Aramco has made to the Saudi Arab lies in the 
field of public health. When oilmen first arrived, 
a dismaying percentage of the population suf- 
fered from trachoma—a serious disease of the 
eyes that can lead to blindness. The company 
promptly set up clinics to treat the infected 
Arabs, and today the incidence of trachoma is 
decidedly lower. 

The list of foreign countries that have bene- 
fitted, or stand to, from American oil opera- 
tions would fill a good-sized gazeteer. Sumatra 
has gained much more than grown-up eggs; 
Libya already feels the economic impact ex- 
ploration work can make. All over the world, 
the American oil producer has been as much 
benefactor as businessman. 


EDITOR'S NOTE: This is a condensed version of ‘“Wel- 
come Guest, Worldwide,” published in The Texaco 
Star for Summer 1961. Manager of Publications, Ellis 
Prudden; Editor, Texaco Star, D. L. Tullsen. 
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BEFORE 


Du Pont’s multifunctional additive, DMA-4, 
cleans carburetors and keeps them clean 


8 REE ET 


Carburetor detergency is a striking example of the performance 
values you can add to gasolines with Du Pont DMA-4. 

The carburetor throat liner you see above illustrates how this 
additive cleans up power-robbing deposits. 

On the left, the liner is coated with residue after exposure to 
an untreated premium gasoline, under severe test conditions. 
On the right is the same liner after only two hours additional 
Operation under normal operating conditions using the same 
gasoline treated with DMA-4 at a concentration of 10 pounds 
per thousand barrels. 

Results of other tests have demonstrated that six pounds of 


DMA-4 per 1,000 barrels of gasoline will prevent deposit, 


accumulations even under the severe conditions utilized to 
develop the “before” build-up shown above. 

The “clean—keep clean” detergency action of DMA-4 is, 
however, only one of the performance values offered by this 
Du Pont additive. DMA-4 also offers: 


@ Anti-stalling properties. DMA-4 sets up a protective film 
that makes throttle plates and other internal surfaces water 


repellent, thus preventing stalling due to ice formation on 
cool, damp days. 

Rust prevention. The protective film also protects metal sur- 
faces (engine parts as well as pipelines and storage tanks) 
from corrosion. 


Phosphorus credit. DMA-4 contains phosphorus compounds 

of the type helpful in suppressing surface ignition and spark 

plug fouling caused by combustion chamber deposits. The 

concentration of other phosphorus additives can, therefore, 

be reduced proportionately to obtain minimum treating costs. 
Descriptive Bulletin Available 


A product bulletin describing DMA-4 is available. To obtain 
your copy, and to find out how DMA-4 may add new perform- 
ance and sales values to your gasolines, contact your Du Pont 
Petroleum Chemicals Division representative. E. I. du Pont de 
Nemours & Co. (Inc.), Petroleum Chemicals Division, Wilming- 
ton 98, Delaware. 


Antiknocks and other Petroleum Additives 


Better Things for Better Living... Through Chemistry Gl POND 


"16 vs ar orf 





e Controlled 
ssible Port Seal 


fast, positive Om, 
in any service... | VALVES 


_ Controlled sealing ...a mew concept in, 
valve design ...is the secret of Hydril’s 
tight, bubble-proof shutoff. Hydril Ball- 
Plug Valves always seal positively 
against pressure from either direction— 
or against vacuum—because the fully 
confined packing ring is mechanically 
compressed between plug and seat when 
the valve is closed. This tightly com- 
pressed gasket type seal easily bridges 
clearances between parts as well as sur- 
face imperfections. Result: seal effi- 
ciency is unimpaired by prolonged hard 
usage, by rust or sediment. 


HYDRIL 











Design of Hydril Type “K” Ball Plug 
Valves assures minimum maintenance 
costs. Non-lubricated, they employ no 
sealing lubricants. There’s no sliding 
friction between plug and body to pro- 
duce wear and abrasion. 

The spherical plug is mounted on 
accurately positioned bearings, main- 
taining a minimal controlled clearance 
between plug and body. This contributes 
to easy, free-turning operation as well as 
to long service life. 


Hydril valves are available in a wide 
range of sizes and ratings. Worm-gear and 
motor-operated models can be supplied. 
Get the full story on Hydril Valves from 
your nearby representative...or write 
Hydril Company for free Catalog No. V-60. 
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HOLDS VACUUM 


HYDRIL COMPANY 


714 West Olympic Boulevard, Los Angeles 15, Calif 


Factories at: Los Angeles; Houston, Texas; Rochester, Pa 
Sales Offices: California: Bakersfield, Los Angeles 
Ventura « Louisiana: Harvey, New Iberia, Shreveport 

Oklahoma: Oklahoma City, Tulsa - Texas: Corpus Christ 
Dallas, Houston, Midland, Odessa « Wyoming: Casper 

New York: New York « Canada: Calgary, Edmonton 
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Are you aware of the tremendous dif- 
ference a small amount of Unicor can 
longer life make in pipelines and crude units? 
now... ’ This film-forming, oil-soluble inhibi- 
s tor prevents all kinds of corrosion. 
improved performance Wherever Unicor has plated out on a 
surface, it gives protection to tanks, ves- 
Ps 7 1 sels and pipelines whether full, part-full 
for pipelines, crude units... vr, 
B - By adding a small amount of Unicor 
with Un icor to your product—10-20 parts toa million 
—you prevent product contamination, 
profit-robbing corrosion; assure mainte- 
nance of full-flow capacity and output. 

Furthermore, use of Unicor substan- 
tially reduces filter cleaning and replace- 
ments, scraping operations, power costs 
and expensive downtime. 

What Unicor does for tanks and 
pipelines it also accomplishes in crude 
units and other refinery equipment. For 
detailed information, write to our 
Products Department. 


UNIVERSAL OIL 
UOP| PRODUCTS COMPANY 


30 Algonquin Road, 
SS ® Des Plaines, Illinois, U.S. A. 





ation on Advertised Products See Reader Service Card November 1961 The Engineer, General Section 





Petroleum Engineer Engineering-Operations Section 


COMMON 
SENSE 
DESIGN 


‘CSD... 


Primarily designed as a_ servicing 
and workover rig. 


‘CSD... 


Mounted on rugged carrier for over 
the road travel . . . eliminating need 
for truck which depreciates rapidly. 


-CSD... 


Industrial horsepower for more and 
faster work. 





ai * 





‘CSD... 


Greater flexibility . . . masts, draw- 
works and other components are 
interchangeable. Your unit is always 
up-to-date. 


More Franks Explorers are sold than any other 
competing make — pretty good proof that the 
Franks Explorer packs more punch! Ask your 


Franks Representative for the facts. 


CABOT CORPORATION 
MACHINERY DIVISION 


Worth more when you BUY ‘EM . . . Worth more when you TRADE ‘EM 





Fluid Loss Control Helps Boost 
Fracture Area Efficiently 





Inefficient fracturing fluids usually drain away more efficient fluids driving under continuous 
withou er attaining the potential fracture pressure into these extremities are very im- 
area, 0 equire uneconomical volumes of portant in attaining maximum fracture exten- 
fluid ai rsepower to achieve it. Sandouts sion for greatest production. 

pose an threat when the fracturing fluid 


: ; Recommending the proper Fluid Loss Additive 
leaks off the formation leaving propping 


in the correct proportion is an important element 
agents be to restrict fracture extension. of Halliburton’s FRACPLAN Service — the 
The culpi n these situations is uncontrolled new design for fracturing wells. Get acquainted 
Flasidl Halliburton Fluid Loss Control Addi- with Halliburton Fluid Loss Additives like 
WAC-8, WAC-9, WLC-1, WLC-2, ALC-5, and 
FL-2. They could make the difference in the 
profitable stimulation of your well. 


tives hel} est the loss of treating fluid to 
permeable formations by building a protective 
temporary barrier across the face of the frac- 
ture. When fluid loss is controlled, the main See your Halliburton man for the full FRAC- 
target for the fracturing fluid’s work is the outer PLAN story — including all the benefits of 
extremities of the enlarging fracture. These Halliburton fluid loss control. 


FRACTURE AREA = 100,000 SQUARE FEET 
FRACTURE WIDTH = 0.24 INCHES 





The more efficient fluid with an Effi- 
ciency Value of 0.001 will theoretically 
\ obtain the desired fracture area with 
\ an economical combination of volume 
hel and injection rate. These values, based 
E Value ° ° 

4 on sound mathematics and experience, 
show that the less efficient fluid with an 
Efficiency Value of 0.003, would, prob- 
€ Veh ably never attain the desired fracture 
_ area at most ordinarily used injection 
rates and volumes. 












































FRACPLAN at work 
FRACOMETER 


FRACTURING SERVICES 


Halliburton 


COMPANY . DUNC 


IK LAH OMA 
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DEMAND ON UPSWING 


COMPUTERS RE 


TOWN-LOT I 


DRILLING PEA 


DRILL PIPE 


Petroleum Engineer 


AD LOGS 


YRILLING 


KS HOLD 


CODING 


AG ‘ 
Things To Come 


Petroleum product demand will stage a comeback in 
1962, predicts M. P. Murdock, vice president of the 
Ethyl Corp. Basing his predictions on anticipated 
better business and industrial activity in the year 
ahead, he sees a 3.2% increase in total product de- 
mand. Such demand for 1961 is exnected to increase 
only 1.8% over 1960 levels. Specifically, the 1962 
demand for all products is forecast at 10,168,000 bbl 
per day, compared to 9,849,000 bbl for 1961. 


Analysis of electric well logs will be handled by 
digital computers. Preliminary studies made at the 
University of Illinois show that the computers can 
be programmed to distinguish between various 
formations on the basis of porosity. The complete 
story can be found in this issue. 


Drilling for oil or gas on small tracts which can not 
support the expense of drilling the well will soon end 
in Texas. By pegging allowable production strictly 
to acreage, the Texas Railroad Commission has re- 
moved the incentive for drilling these wells which 
must drain adioining properties to pav out. The 
Commission’s ruling was applied to the famous Nor- 
manna gas field, but is expected to be extended to 
all such cases. 


Record levels of drilling activity set in 1955-56 will 
remain unchallenged for several years, says Hughes 
Tool Co. in announcing further steps in its diversifi- 
cation. The lack of increased demand for rock bits 
and tool joints played a big part in the company’s 
new plant designed for the rebuilding of machine 
tools and related equipment. 


Standardization of coding or classification of drill 
pipe is now under serious consideration by the 
AAODC, working with the API on this project. It 
may take some time to work out a satisfactory and 
simplified system, but its purpose is to identify used 
drill pipe so any assigned grade will mean the same 
in all parts of the country. This will not alter inspec- 
tion programs. 


November 1961 





19236 


P. 0. BOX 





: 





HOUSTON 24, TEXAS 











8490 KATY ROAD 


OIL TOOLS, INC. 
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M‘Cullough i 


for 
PERFORATING SERVICES 


best production 


Here’s the most complete, most efficient line of perforating 
services available to the oil industry —all designed with one 
objective — to get more oil, best possible production! 

Choice of the type perforating process to be used depends on 
the nature of the formation to be penetrated and the method of 
well completion; whether in full size casing, thru-tubing or in 
slim holes. 

At McCullough you'll find bullet and jet guns, in a variety of 
types and sizes, to handle every requirement — quickly, efficiently 


and profitably — your best bet for best production! 


FOR PERFORATING IN CASING 


McCULLOUGH BULLET GUNS - World’s harde St shooting bullet guns. Best 


available perforating process in all formations except extra hard 


McCULLOUGH GLASS JET GUNS Most versatile and efficient of all jet casing 
perforators. Deep penetrating, carrot-free, junk-free. Uses flexible, retrievable 
Steel Strip Carrier. Gets best results in hard formation 


McCULLOUGH TUBULAR CASING JET GUNS — Star Jet, DuPont, Dynajet 


+ 


and Super Dynajet charges are available in m« ireas to meet varying 
well conditions. 


TORPEDO JET GUNS, expendable type perforators for cased and open hole 


operations. Offered in limited areas 


FOR THRU-TUBING AND SLIM-HOLE PERFORATING 


McCULLOUGH SECTIONAL BULLET GUNS — Only small diameter bullet guns 
made. Sizes are 1%”, 1%” and 24%” OD. Backed by a record of more than 


20 years of fine performanc« 


McCULLOUGH MAC-JET GUNS Finest and most advanced of all small 
diameter, expendable jet guns. Features include enclosed firing system 
minimum debris, deep penetration, high well flow index, carrot-free. Widely) 


used in both thru-tubing and slim hole work 


OTHER SMALL DIAMETER GUNS include the LINK JET and TORNADO JET, 
expendable thru-tubing perforators; and the SIDEWINDER, a retrievable jet 
perforator for slim hole operations. 


SPECIAL APPLICATIONS 


McCULLOUGH FOUR-WAY SQUEEZE JET GUNS — designed to assure even 
distribution of cement around casing. FRAC-JET — fires eight jets on a hori- 


zontal plane for fracture placement. 


M'Callough 


TOOL COMPANY 


Los Angeles « Houston e Edmonton e Cable Address: MACTOOL 
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Barotd research has been active in the development 
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of every major break-through in drilling fluids! 


h in 1960 





rc 
8.000 man days of drilling mud resea 
7 rch in 
days of field rese® 
e 699 man | 
: d engineering experience 


4+ man years of fiel 


e 6,000 


What you do see in a Baroid bag is just part 
of what you get. Behind each product stands 
technical knowledge gained from over 30 years 
of field engineering experience. Complete serv- 
ice from mines and plants to the rig makes 
Baroid the leader in product development and 
application. 

Improved products and services are assured 
by the most extensive drilling mud research 
program in existence. New processes and stream- 
lined operations reduce your costs. 

Baroid has had an active part in the major 
break-throughs in drilling fluids. Baroid will 
be on the job when future break-throughs are 
accomplished! 


BAROID DIVISION NATIONAL LEAD COMPANY 
MAIN OFFICE: P. ©. BOX 1675, HOUSTON 1, TEXAS 
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Parkersburg Chain Driven Pumping Units 
available from sizes CH25 to CH320 


: HAINED FOR ECONOMY Why a Parkersburg Chain 


Driven Pumping Unit? Consider the advantages. You get longer 

life — with precision heat treated chain and machined flame hard- 

ened sprockets. You get higher efficiency — less power loss — with tapered 

ler bearings throughout — and a chain drive is more efficient than gears. 

You get more shock absorbing capacity — less danger of damage — and a 

urger overload capacity. Down time and maintenance expense are small 

because chain adjustment is simple and quick — replacement chain is a 

stock item. Counterweights are easy to adjust. Parkersburg Chain Driven 
Units are easy to transport and install. 


Let your Parkersburg representative P= rke rs 5 Li rg 


sive you additional reasons why 


Parkersburg Pumping Units will Division of Parkersburg-Aetna Corp. 
1ve you money. HOUSTON + COFFEYVILLE + PARKERSBURG 
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The reason more Mission Liners precise depth and hardness. 

are sold than all other makes’ The hardening is uniform, with 

together is simple: On wellafter no soft or thin spots to wear 

well they have been proved quickly. In tolerances, concen- 

best. Mission quality andsuperi- tricity of ID and OD, surface 

th oritv don’t depend on chance; finish, hardness, and fit, Mission 
C they are the sum of many care-_ Liners must meet the most ex- 

fully attended to details. acting standards. Quality is the 


start of Take heat treating, forexample. word for Mission pump parts. 


The induction hardening proc- So, for greater pump efficiency, 


choose all Mission parts, first 


| ess which Mission uses can be 
Ong more carefully controlled to a choice of the industry. 
liner life 


specify Mission all the way for greater pump efficiency 


MISSION 


MANUFACTURI NG CO. 





MISSION MANUFACTURING CO. P.O. Box 4209, Houston, Texas * Cable Address “MiISSCO’ 
Export Office: 3O Rockefeller Plaza, New York «in the United Kingdom: MISSION MANUFAC- 
TURING CO., LTD., 1 Hanover Square, London W.1 England « cable address “‘*MiISSOMAN’ 





— 


[lie _ i, M_ Mai 


Ol ae 


Belt FR’ roller chain 
delivered the power in 
historic deep-water probe 


Several months ago, out in the Pacific, 
history was made. In 11,696 feet of 
turbulent sea, man probed closer to the 
earth’s innards than ever before. 

Link-Belt FR roller chain played a 
decisive role in this first phase of Proj- 
ect Mohole. It transmitted power to 
pumps and drawworks . . . helped con- 
trol a quarter of a million pounds of 
drill string stretching down through 
unpredictable ocean currents. 

The unusual drive arrangement 
shown in illustration at right requires 
roller chain with capacity to with- 
stand smashing impacts and tortuous 
stresses met in day to day drilling. 
The exceptional endurance required of 

CUSS I, PROJECT Mohole’s 3000 ton barge equipment owned and operated by 

utilized four Diesel out-board engines to Global Marine Exploration Company 

keep derrick in proper position over the is just another reason why Link-Belt 

hole, 2.3 miles below. FR roller chain has been the choice of 
rig manufacturers for many years. 

For full data on the chain that as- 
sures more on-bottom time, ask any 
leading supply store for our Catalog 
2980. And for engineering assistance 
in applying FR roller chain, write 
Link-Belt Company, Indianapolis, 6. 


LINK{@}BELT 


ROLLER CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Indianapolis 6, Houston 1, 
Dallas 6, Odessa, Tex., New Orleans 16, Shreve- 
port, La., Los Angeles 22 (Montebello), Scar- 
boro (Toronto 13); Export Office, New York 7. 

Distributors in All Fields. 15,743 
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ROTARY TABLE 





PHOTO OF NATIONAL SUPPLY DRIVE GROUP for compounding the 
power of Cummins engines required for operation of drawworks 
and mud pumps. 


DRAWWORKS 
EQUIPPED WITH LINK-BELT 


FR ROLLER CHAIN te 





ats. 
5. CU 











CUMMINS ENGINES 
COMPOUNDED WITH 
NATIONAL DRIVE GROUP 


> 


8 FT., 2\%-IN. 
CENTER DISTANCE 
CHAIN DRIVE 


8 FT., 2%-IN. 
CENTER DISTANCE 
CHAIN DRIVE 


7 FT., 10°%-IN. 
CENTER DISTANCE 
CHAIN DRIVE 


: 2 em 





1 


he 





) * 


* 





i 


Lt. 
l 


 * 


J 








IL 


]| 


























Li 








10 FT., 5-IN. 
CENTER DISTANCE 
CHAIN DRIVE 


_a— MUD PUMP 


* LINK-BELT FR ROLLER CHAIN 








LOWER DECK 
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WHELAND 


combines these features: 


Wheland HP-16000 in Kingfisher County, Taanee 
Left to right: Lavoy “Dink” Klutts, Tool Pusher; 


Lynn Austin, V.P.; Paul Austin, Treas. 
ie a Planetary Gears 
(Re 


Oversize Bearings 


Big Gear Reduction 
'€ am Small Sheave 
+ - and Cylindrical 


a L x Crossheads 
PHONE 2600 \ 


mie Austin & Sons, Ine. WHELAND PLANETARY 


Seminole, Oklahoma 


August l, 1961 
President ah 


Duplex Power Slush Pump 
7%" x 16", 600 H.P. at 65 RPM 


b * 


sed Wheland pumps for many years. 
e we became convinced that the 
ildn't be beat, 


100 Pump is so quiet and smooth 


re hole faster and at ‘ess cost. 
comes from the fect that the 


) : HP-14000. But that is only part 
oversize bearings and the big : 


) easier to pull, run smoother, ROTARY DRILLING MACHINERY 


her County, Oklahoma, and THE WHELAND PRODUCTS 
DIVISION OF GORDON STREET, INC. 
Yours very truly, CHATTANOOGA, TENNESSEE, U.S.A. 
JIMMIE AUSTIN & SONS, INC, 
DRAWWORKS + SLUSH PUMPS « ROTARIES 
CROWN BLOCKS + TRAVELING BLOCKS - SWIVELS 


President 











DOMESTIC DISTRIBUTORS: INDUSTRIAL SUPPLY COMPANY, INC. EXPORT DISTRIBUTORS: LUCEY EXPORT CORPORATION 
Ma Hier Wichita Falls, Texas * HOUSTON OIL FIELD ~-233 Broadway, New York 7, New York — Broad Street 
|\AL COMPANY, INC. — Main Office: Houston, Texas. House, London, E.C. 2, England. ? 








It’s Lighter... It’s Stronger... 


It’s Better BECAUSE OF GRAYLOC 


A Gray Well Head assembly, with GRAYLOC® connections, Flanged | GRAYLOC 
weighs about 26% less than a comparable flanged hook-up, yet it Se | ny 
withstands an equal pressure. With only two bolts per connection, it’s 
easier and quicker to nipple-up than flanged units and the assembled 
unit is about % smaller. 

You save labor, space and time while getting the utmost blow- 
out protection and the longest possible stretch for your production 


dollar. 
Why not let Gray assemblies help you bring your cost down? 


A great many of our customers have. Just ask your Gray representa- | weight 


tive or write today for more details. 


6102 P.O.BOX 2291 HOUSTON 1, TEXAS RIVERSIDE 7-1240 








Test Pressure 15,000 15,000 





Height 136 WW 





Center to center of Flow Wings 95 




















ed 
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Dependability is engineered into Grove 
G-2 production valves. Proved double 
sealing assures positive shut-off. Metal- 
to-meta! seal is provided by the action 
of parallel sided gate(1) 

against precision 

ground metal inner 

seat rings 2 } 

Protected nitrile rubber o-rings(3) 
back up the metal-to-metal seal and 
keep the gate clean and smooth by 
Squeegee action. Seal is positive 

on both sides of the gate(4) No 
lubricants or sealing compounds 

are needed. Round, smooth, 
through conduit opening(5) 

assures ideal flow 

characteristics 

and freedom 

to pass tools. 

Available also 

in dual block, 

balanced stem 

and recessed 

body types. Pres- 

sures from 1,000 

to 10,000 #w.o.g. 
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DUAL BLOCK 


BALANCED STEM 


RECESSED BODY 


GROVE PRODUCTION VALVES 


GROVE VALVE AND REGULATOR COMPANY 


a subsidiary of Walworth 


; RI 
Oakland 8, California SEM ORNG 
Y 


Offices throughout the U.S. and in Western Canada 
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MINIMUM OF $8000 


LYNES, INC. — OPERATION REPORT 
oxnon_ 9 OY Dwg OFeariny cas 5 tye _ 22 /£=8F_....—.... 

renee 89 aayahrs tie teed | eae Re Me. _ i 
“i WuLe SA ation Si ME at ARTESIA __ ites tom Station 
te 7 WY WeEAS wal Completion Wreaberet _ _ au» 
a /3a3 Liner Sue & WL... Dap 
« 86s _ tole Oeepened Sire. 
Orit Pipe Size & WR , 


j 


STRAROLE _ TRITHR 
ch to dx 4G. V0 
WN HOLE out 


~~ oe? 
Bottom Bem Sue BMS *ZS 4G, 2! . 
edef 
2-499 


— 
tes 





7-/b- 59 
2,228 
6- FIT S118 
#6 Tosa 
Same 


LYNES Wildcat Open-Hole Test Service takes the gamble 
out of completion of questionable 8800-ft. New Mexico 
wildcat. Drill stem tests on a wildeat in the Artesia, New 
Mexico, area had been inconclusive so the operator was 
faced with the choice of setting casing, perforating, treat- 
ing the formation and recovering the casing if the hole 
was a duster or of abandoning the well without additional 
testing at the risk of passing by a producer OR HE HAD 
THE CHOICE OF RUNNING A LYNES OPEN HOLE 
INFLATABLE WILDCAT TEST STRADDLE PACKER 
THAT WOULD ALLOW HIM TO MAKE POSITIVE WELL 
TESTS AT A VERY LOW COST. 

Choosing the LYNES Test Service, the operator saved 
$8000 by eliminating normal completion and abandoning 
expense to cone lusively prove the well dry—savings up to 
$20,000 have been reported. Had the well proved a pro- 
ducer. he would have saved a well that he might otherwise 
have abandoned rather than risk the cost of completing a 
dry hole. 

The swab test through a LYNES Tool is more positive 
than a D.S.T., but the potential of the LYNES Test does 
not stop there. Stimulation treatment is a normal progres- 

then further Swab Testing. 
tors do not D.S.T. where results are ex- 


sion of this test 
Many opel 


nformation on Advertised Products See Reader Service Card 


ON DRY HOLE 
COMPLETION TEST 


pected to be questionable. They drill to T.D., then come 
back up hole testing all shows. 

Single element tools can be opened above or below and 
straddle tools can be opened above, below or in between. 
LYNES Inflatable Tools can be reset anywhere in hole 
without tailpipe or formation anchor. 

LYNES Inflatable Packers have endless variety of uses 
in testing, treating and production operations in the field. 
The inflatable sealing element will expand up to twice its 
run-in size to effectively seal in open hole or casing and 
will hold high differential pressures from above or below. 

Ask your LYNES man to explain the many uses 
of LYNES packers to save you money on your well 
completions. 


LYNES, INC. 


P. 0. Box 12486 Houston 17, Texas 


SALES LOCATIONS 
Pampa ¢ Midland ¢ Wichita Falls 
Oklahoma City « Carmi ¢ Prestonburg, Ky. 
Mt. Pleasant, Mich. « Calgary * Edmonton 


November 1961 Petroleum Engineer 





W. C. 


NORRIS 


BUTTERFLY 
VALVES 





Versatility - Economy 


Now you can reduce costs and simplify valve specifying by using 
the highly versatile and economical Norriseal Wafer Type But- 
terfly Valve. Designed for working pressures to 150 psi, the 
Norriseal Valve features removable and interchangeable rubber 
and metal seats . . . takes up less lime space . . . can be easily 
and quickly removed for ‘“‘on-the-spot” maintenance . . . is field 
repairable. The wide selection of trim available qualifies the 
Norriseal Valve for use in many oil field and industrial appli- 
cations. 


Write for prices and complete literature today! 


BUY FROM YOUR NORRIS DISTRIBUTOR 


WORRIS W. C. NORRIS DIVISION 
QWALITY DOWER) ) CORPORATION 
varanasi Met P.O. BOX 1739 TULSA, OKLA. 





BRANCHES: Great Bend, Hous- 
ton, Kilgore, Odessa, Wichita 
Falls, Salem, Casper, Farmington 
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NEW 


Face-Seal 
Bypass 
Valve 


Seals 
instantly, is 
non-plugging 


NEW 


Differential 
Lock 


Locks bypass 
valve closed; 
unlocks when 
tubing is 
picked up 


NEW 


Integral 
Hold-Down 


Holds packer 
down, but does 
not interfere 
with use of 
bypass valve 


Dependable 
Rocker-type 


Slip 


NEW 


Automatic 
Bottom 


Locks slips 

in retracted 
position when 
tubing is 
picked up 





-E ii 
| ae 


wii. ene 
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PRODUCT 642-R 


Cn advanced new packer 


THE BAKER 


MOLD BIL “LR 2” 


DOUBLE-GRIP RETRIEVABLE 
CASING PACKER 


A long-stroke (30) packer with simple one-turn right 
control-pin setting, automatic bottom and hold-down... for 
combination acidizing, fracturing and production operations. 














Now Baker brings new convenience, new reliability, to the 
familiar long-stroke production packer with hold-down. 


This results from a new design concept that moves the hold-down 
from the tubing to the packer, placing it below the bypass valve. 
This restores surface control of the bypass valve for pressure 
equalization, eliminates button dulling, and provides dependable 
release of the hold-down. 


And, back of the Model “R” is the Baker service organization. 
Domestically, 62 Baker field-service warehouses stand ready to 
supply packers, parts and repair service. Ask one of the 400 Baker 
servicemen to give you the complete story on both the Double-Grip 
and Single-Grip (no hold-down) versions of the Model “R” Packer. 


pO EP IEE 


HERE'S HOW THE NEW DESIGN CONCEPT WORKS... 


(1) Note that the Bypass Area 
through the packer is completely 
isolated from the packer mandrel 
and tubing. Pressure surges in the 
tubing cannot dull buttons while 
running in or retrieving. Solids in 
tubing fluid cannot compact behind 
buttons and prevent retraction. 


(2) Note that the Hold-Down is a 


part of the packer, not attached to 
the mandrel... leaving the bypass 
valve free for instant pressure 
equalization. 


(3) Note that a Differential Lock 
holds the bypass valve closed 
without requiring high set-down 
weights...yet can be instantly re- 
leased by picking up on the tubing. 


EGE i SEA RP: OE EERIE PE RS MR 


The new concept 
in long-stroke 

| packers is 
fully explained 
in Bulletin 385. 
Write: Baker 
Oil Tools, Inc., 
P.O. Box 2274 
Terminal Annex, 
Los Angeles 54, 





California 


BAKER OIL TOOLS, INC. 
HOUSTON / LOS ANGELES / NEW YORK 


November 1961 
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Authors check computer printout with well log in computer center at the University of Illinois. 


by V. S. Tuman and Dorothy Bollman 


i X evaluate geological data from the exploration view, e e 
it is essential to discriminate between porous and non- big ta 


porous formations. So, a digital computer program 


Creat eweciee 


sree weere 


cee 


that discriminates sands from shales, using digitized 


: t e 
SP curves or gamma ray logs, has been developed and O] Y Lp L] eC} 
7 


tested at the University of Illinois. 


meecrer 


The discriminating program, which was designed 
a vear ago, already has been modified for greater flexi- e W 
bility and reliability. When input constants of the 
program are varied, the machine will discriminate 


. 
between shales and shaly sands and clean sands, ete. x ploratio} } 


It is feasible that the program can be made to bypass 


limestones or pick up only limestone beds if they meet 

a particular criterion. OO 
Four different wells in the Illinois Basin have been 

evaluated to test this program. Three of them are pre- 


(Cee Meceoeceas 
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sented here in detail. Tables 1 to 3 compare com- 

puter results with visual discrimination. In Fig. 
wereues ‘aimee 1 sections of these three logs are reproduced to 
Field New Field: New indicate success and failure of the technique. 


Harmony, Well: Harmony, | Well 


|. Smith 21-8 A 26 We feel that a more reliable picture of the 
— ‘ discriminating program’s accuracy will be ob- 
_ I > tained by the consideration of many more cases, 
since making the best choice of criteria is still 

largely a matter of human judgment. 
Although the present program is designed to 
process existing data, the same logic can be 
applied to design similar programs for future 
digitized logs. We believe that in order to obtain 
the greatest benefits from computer application, 
programs must now be prepared for analyzing 

past and present well logs. 


Program’s Description 


Purpose of the program is to discriminate 
between sands and shales on gamma ray or 
SP curves and to find the end points (i.e. top 
and bottom of each sand). 

Think of the gamma ray or SP curve as a 
graph, letting well depth be the horizontal axis 
and SP or gamma ray be the vertical axis. Each 
sand is represented by a trough (Fig. 2) having 
a certain deflection and a certain width. For a 
trough to be selected, its width and deflection 
and slope of its sides must be equal to or greater 
than certain prescribed values (x, y and M 
respectively). 

Basic sub-routines of the discriminating pro- 
gram are minimum point selection (MI) and 
maximum point selection (MA) routines. These 
routines are alternately entered to select rela- 
tive minimums and relative maximums respec- 
tively. Both routines are entered via the main 
control routine (MC) (see the flow charts). 
After each entry to either MI or MA, MC makes 
various comparisons to determine whether or 








SP or 
gamma ray 
7 


_—_ 2 





(Xmax: Ymax) 
deflection 





(x min, Ymin) 





depth 





ns of three logs analyzed by this new Fig. 2. Definition of measurements made on curves 
ter process. for computer analysis. 


. 
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| INCREMENT RUN NO. | 
n 





| PRINT RUN NO. | 


READ PARAMETER Ai > Xmax 
CARD 1 Bi > Ymax 
NO t 


SP FLAG ON? 
| YeWmax Ymin > O2Y 


YES 


READ PARAMETER 
CARD 2 = MI: M 















































READ ONE 


DATA CARD Ymin + Ymax Ya 




















TURN OFF «= FLAG 
TURN ON # FLAG 


MIA 
(x3, ¥3) 

















| ¥3 ~Ymin : 























 d- ¥1 < Ymin 
>k 
0-1 











TURN # FLAG OFF ¥, ~~ Ymin 
¥2(¥max ~ Ymin) ~ 











2Y 











0 Ymin 
o- 2y 


i 


x2 +2—>x2 











SP ROUTINE 











Yj "Yo 









































0-1! 
0 MI 
~~ Ymin 


TURN ON « FLAG 























TURN OFF # FLAG 


i 


Ymax ~ Ck 
[¥ Umax ~ ¥min) > Soy] k+1—>k 





























| _Ymax~¥min © 1 ¥ 





Fig. 3. Flow diagram indicating steps taken in computer analysis 
along with appropriate symbol of information and operation of computer. 
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not dat: 

a sand 
It is 

reacher 
(1) A 


subsequent 


such that 


relative 
and (x 
than | 
ae 
and (x 
incorpo! 
represent 


ently being considered represent 
ed that the top of a sand has been 


relative maximum (Xjax, Vmax) and a 
relative minimum (x,, y,) are found 
) - Sy and such that no 
imum occurs between 5 ee — 
vhose ordinate is equal to or greater 
AF 

maximum slope between (Xmas, Vmax) 
) is at least M. The slope check is 
| to eliminate those sections which 
gradual transition from shales to 


i 


— FLAG ON? 














clean sands and vice versa. This program is 
very flexible, because by choosing an appro- 
priate slope parameter, different classes of for- 
mations can be selected. 

The left hand end point, a, of the sand is then 
taken to be the abscissa of the point whose 
P y; T Ymax 
ordinate is y. = ——3— 

When the beginning of a sand has been found, 
it is assumed that its end has been reached 
when: 

(1) A subsequent relative maximum (x., y,) 
is found having the property that y. — vai 
2 AY; 


| FLAG ON? 


_¢ YES 


FIND 
Ymin ymax 


STORE 











1 ) 

















| YES 


Yj > Cy 





k+1—>k 
' 
Y 


Ymax j 

















ay ll 


*2~ Xmax 

















READ ONE 
DATA CARD 

















t 
FLAG ON? 






































READ ONE 
DATA CARD 








NO 
FLAG ON? _[-———— 


YES 








X9+2-+ 
TURN # FLAG OFF 









































EXIT 
Programming for mini- 
int selection and analysis. 






































EXIT 


Fig. 5. Programming for maxi- 
mum point selection and analysis. 
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(2) Ys -Ymin > Yo (Ymax—Yum), Where Yuin is 
the absolute minimum for the particular sand. 
After such a point (x,, y.) has been found the 
right hand end point is determined by searching 
for the point prior to (x,, y,) whose ordinate is 
Ye = VY (Yuin +y,). The right hand end point, 
8, taken to be the abccissa corresponding to y,. 

If B—a > Ax, « and £f are printed and search 
is begun for a new sand. 


SP Routine 


Purpose of this program is to compute T,, 
(temperature), Rmf), (mud resistivity) and Rw 


SAVE IRA 


FORM 
x +B 
2 
STORE 
' h, fixed point 
FL 
| h, floating point 
FORM 
Th= Tbh - 70 x¥h+70 
STORE 





A= 




















FORM 
STORE 


i 
| E|~ Ymin * ¥3~ Ymin 
J [= 
STORE STORE 
E=Y3>Ymin E=E) —Ymin 
‘oa ee point 


E, Fixed point ’ 
— FL 


| E, Floating point 












































FORM 
- E/Kt 


} -E/Kt 
EXPON 
ene Kt 














FORM 
E/Kt ». 
STORE 


e Rmfyh 














[RESTORE IRA | 





EXIT 


Fig. 6. Steps in analysis of 
self potential or the SP routine. 


(water resistivity) at any depth h. It may be 
used simultaneously with the discriminating 
program, in which case the discriminating pro- 
gram will make entry to the SP routine each 
time a sand has been found. The discriminating 
program supplies SP with the depth h and the 
deflection E. 

After having computed these values, contro] 
is transfered back to the discriminating pro- 
gram where a, f, T;, Rmf,, and Rw are printed. 

Computations of these values are performed 
according to the following equations: 

_ Tee Be 


T, = ee 


N, Fixed point 


60 — IRA 


| N-— LOWER ACCUMULATOR | 











SHIFT UPPER, LOWER 
LEFT ONE PLACE 


IS UPPER ACCUMULATOR i 1 = IRA] 
ZERO? 


NO 



































SHIFT UPPER, LOWER 
RIGHT ONE PLACE 


ADD (IRA) TO 
LOWER ACCUMULATOR 























N, Floating point 


EXIT 


Fig. 7. Fixed point to floating point con- 
version in the FL routine of analysis. 





> 


Rmf 
Rv 


where 


To « 


versit) 


ponenti: 


The 


inating 
accomp: 


Ma 


sand a1 


that 


Illinois’ S5’-47’ 


LOTS 


Rmf 


mhole temperature 
depth drilled 
nstant 
e or bottom hole temperature 
ate resistivity at T 


e®/S« SP makes use of the Uni- 

floating point ex- 

ry routine. 

te detailed logic of the discrim- 
SP routine are embodied in the 
flow charts. 


Comments 
differ greatly from sand to 


log to log, so one set of criteria 
ell on one log failed on another. 


V & F Coal Co., Franklin County, Tl. 





nation Visual Discrimination 
Top Bottom 
900 906 
924 930 
940 946 
949 973 
977 1017 
1041 1047 
1053 1059 
1064 1072 
1098 1108 
1157 1163 
1175 1228 
1234 1248 
1252 1260 
1264 1287 
1311 1319 
1327 1361 
1396 1418} 
1426 1438 
1441 1455 
1461 1472 
1572 1617 
1620 1627 
1635 1653 
1655 1660 
1667 1671 
1722 1753 
1760 1785 
1799 1805 
1810 1819 
1824 1828 
1837 1848 
1851 1871 
1899 1962 
1931 19690 
1965 1971 
1974 19875 
2020 2025 
2032 2041 
2055 2060 
2073 2177 
2178 2186 


1884, 8 = 1895 was bypassed. Max 
not recognized by the machine be- 
were recorded at 2-ft intervals. 

1991, B= 2002. 


Thus, a set of criteria that seemed to work most 
of the time had to be selected. 

Two limitations, storage and time, affected 
accuracy in some cases. Since only eight ordi- 
nates were present in the memory at one time, 
the computer could look back at only a limited 
number of points at one time. This problem 
could have been eliminated if the input had 
been on magnetic tape. Subsequent and previous 
data would then have been accessible at any 
one time. 

Although +he University of Illinois’ IBM 650 
is equipped with magnetic tape units, punched 
card input was chosen since many installations 
do not have magnetic tape input. 

The slope test was not always applicable. 
Slope of a trough was taken to be the maximum 
slope from (Xmax»; Ymax) tO (Xminy Ymin). This is not 
always the slope which should be considered. 
However, to correct this, another search or 
more comparisons should have been made. 


Table 2. Well: Ralph Nelson No. 1, White County, II. 





Machine Discrimination Visual Discrimination 
Top Bottom Top Bottom 
2024 2034 2025 2033 
2382 2392 2382 2391 
2402 2454 2402 2455 
2486 2496 2486 2496 
2504 2510 2504 2510 
2716 2730 2717 2733 
2744 2752 2744 2751 
2764 2782 2765 2781 
2792 2806 2792 28061 
2890 2898 2890 2897 
2980 3014 2980 3014 
3082 3098 3099 
3118 3142 311° 3141 





1. Program did not pick up subsequent sand at a= 
2811, B= 2822. 


Table 3. Well: J. Smith No. 1-B, White County, III. 





Machine Discrimination Visual Discrimination 

Top Bottom Top Bottom 
224 296 232 295 
312 338 314 337 
508 540 509 537 
1536 1550 1536 1549 
1608 1644 1607 1642} 
1728 1742 1710 17332 
1734 17423 
1900 1908 1900 1909 
1930 1940 1930 1939 
1944 1954 1943 1953 
1962 1972 1962 1972 
2154 2204 2154 2203 
2268 2336 2268 2335 
2348 2366 2347 2367 
2594 2622 2585 26214 
2644 2664 2641 2664 
2694 2702 2694 2700 
2712 2770 2713 2770 
2828 2846 2821 2845 


Shaly sand at a—1647, 8 = 1662 was not picked 
up. 

Shaly. 

Relatively clean sand 

Shaly sand. 
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However, such a change would have been much 
more expensive in machine time. 

Also, the assumption that the end of a sand 
has occurred when (vy. = Vinin) 4 (\ Yimin) 
was sometimes fallacious. For example, part of 
one sand was missed because of this criterion. 
The assumption originally was made in order 
to eliminate shaly parts at the beginning of 
sands. This problem might have been eliminated 
if the computer had had access to prior data. 

In the logs considered, digitization of curves 
was made at 2-ft intervals. It is felt that this is 
sufficient in most cases. Occasionally, however, 
a sand might be missed because critical maxi- 

num or minimum points fall between the dig- 
itized points. In these exceptional cases the data 
will not represent the true curve. 

In the three logs run at the University of 
Illinois, the discriminating program was suc- 
cessful most of the time. 
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Nomenclature 


Coordinates of last minimum en- 
countered. 
Coordinates of ‘last point en- 
countered. 
Coordinates of last maximum en- 
countered. 
First maximum of sand prior to a 
(x,-y,) having the property that 
Ymax ver = A 7 
- Coordinates of absolute minimum 
of sand. 
Coordinates of left hand end point 
of sand. 
- Coordinates of right hand end point 
of sand. 
Maximum slope encountered in a 
particular sand. 
Ordinate of first maximum point of 
sand. 
Run No. = Identifying number which distin- 
guished beginning and end of out- 
puts from successive logs. Initially 
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it is set to zero, and then is incre 
mented by one for each new log. 


« flag = This flag is either 0 (off) or 1 (on 
If it is on, the program will start 
storing data in block C. 

B flag This flag is either 0 (off) or 1 (on). 

If it is on, the program will begin 

its search for y 

This flag is either 0 (off) or 1 (on). 

If it is on, the SP routine will be 

executed. If it is off, SP will be 

bypassed. 


SP flag 


Counters 
i: (IRA) Counter which keeps track of the 
number of points processed. At the 
beginning of a log, i = n and at the 
end i = 0. 
Counter which keeps track of num- 
ber of points processed on a parti- 
cular card. Each time a data card 
has been read, j is set to 1 and when 
the card has been processed j = 8. j 
also serves as a tag for specifying 
locations within block Y. 
k: (IRC) = Tag specifying locations within 
block C. 
Tag specifying locations within 
blocks A and B. 


j: (IRB) 


Storage Blocks 
A and B = Contain abscissas and ordinates, re 
spectively, of all maximums in a 
particular sand, prior to that point 
(x,,y,) for which y,,,.. —y, > AY. 
Contains ordinates from one data 
card. 
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Hole Ltd. Rig 1 on location in swamps of South Louisiana about 35 miles north of 
Orleans. Rig is moved with ten truck loads and uses an 80-ft by 80-ft turnaround. 
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Slim Holes 
save 
In South 
Louisiana 


S limhole drilling and tubingless completions 
in South Louisiana are saving plenty of money 
and giving new life to areas previously classified 
as marginal or non-economical. Slim holes, too, 
are providing an economical means of exploring 
prospective locations of less than 12,000 ft in 
depth. 

Proving this is the field work that has been 
done by Slim Hole Ltd. of Lafayette, La. 

The idea of slimhole drilling was proposed in 
detail as early as 1941 by I. W. Alcorn of The 
Pure Oil Co. Slim Hole Ltd. has been drilling 
slim holes since the fall of 1959. Since that 
time, this firm has drilled over 30, 6000- 
11,000-ft wells with hole sizes of 6144 and 
63/,-in. diam, establishing slimhole practices for 
South Louisiana oil and gas development wells. 
No undue trouble has been encountered, and 
costs have been trimmed considerably. Espe- 
cially, savings have been substantial in well 
completions. 

Of 30 slim holes, four have been completed 
with 414-in. OD casing. The deepest, to a total 
depth of 10,600 ft, was in the Raceland field of 
Lafourche Parish. A gas well, it was completed 
in the routine manner with tubing set on a 
packer above the producing interval. The recent 
completion of the B.M. Hester No. 1 Laughlin 
well in the Bayou Mallet field of Acadia Parish 
marks the third successful tubingless comple- 
tion in a slim hole for this field since January 
1961. 

Hole and casing size programs have been 
altered for slim holes, resulting in considerable 
cost reductions. The slimhole program employs 


Two power driven mud pumps are located on edge of 
80-ft by 80-ft board turnaround with mud suction 
pits located adjacent to turnaround. 


by Frank Perkins, Jr. — D. B. McClinton 


Self-powered rotating shale shaker discharges into 
ditch and return mud flows into settling pit at lower 
right. Chemical treatment for mud is added from 
drum at right. 





e casing string instead of a At Bayou Mallet, one or two additional bits 
1ce casing. The surface hole is (6lg-in.) are required over the number of 
in. jet bit instead of 1214-in. 83/,-in. or 9%-in. bits used in conventional wells 
irface hole is between 1300 and drilled by large rigs. One to two days are added 
the 7-in. pipe is about $1.90 to the drilling time for the slimhole program, 
pipe and $1.50 for good quality bringing the price per ft of hole drilled slightly 
compares to $4.50 per ft for new under the cost per ft for the larger rig. 
Experience indicates that formation evalua- 
completions, 2% -in. pressure- tion appears to be superior in smaller holes. 
s run in the 614-in. hole below the And, sidewall core recovery in these small holes 
ipe. Cost of this tubing is 60¢ per exceeds the average for South Louisiana. At 
pressure test to 6500 psi. Bayou Mallet, sidewall cores in the 61-in. holes 


| 


7| 2s 


ms 
- 


Blowout preventer hookup on slimhole rig while drilling below 7000 ft 
on 10,000-ft well with 2%-in. OD drill pipe and 4%4-in. OD drill collars. 
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average l-in. long with recoveries exceeding 
90%. 


Program at Bayou Mallet 


Three slimhole-drilled tubingless completed 
wells at Bayou Mallet so far this year have been 
almost identical. But a specific well, the No. 1 
Laughlin, will indicate actual practices. 

After clearing location, an 80-ft by 80-ft 
board turn-around was built and earthern mud 
pits dug along one side. Drawworks of the slim- 
hole rig is powered by a 260-hp gas engine. Mast 
is 97 ft high with a capacity of 325,000 Ib load. 


Butane to fuel the pump engines and drawworks 
engine is supplied by this tank-trailer that also 
serves for storage. 


Completed well ready for cleaning and painting. This 
is a tubingless completion in the Bayou Mallet field 
of Acadia Parish, showing simplified tree hookup. 
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Two power mud pumps are used. One has a 
rated input of 370 hp at 65 spm, the other 220 
hp at 70 spm. Drill pipe is 2%,-in. OD N-80 
tubing with 414-in. OD flash welded tool joints. 
Drill collar size is 434-in. OD. 

A 97»-in. surface hole was drilled to 1450 
ft and 7-in. OD, 23-lb J-55 casing set at 1435 
ft with 350 sacks of cement. 

After cement had set, a 6',-in. hole was 
drilled to 9250 ft with 10 jet bits. A water-base 
mud was used to total depth. Weight near total 
depth was 9.9 lb per gas; viscosity, 50 sec and 
water loss held to 10 cc. Upon reaching total 
depth, the hole was conditioned for one hr and an 
induction log run from TD to bottom of surface 
casing. A Microlog was made of the pay section 
and 15 sidewall cores taken. Core recovery was 
93°. Core analyses were made in the labora- 
tory. 

The hole was conditioned again and drill pipe 
laid down. Tubing-for-casing, 27%-in. OD, 6.5 
lb per ft, was run to bottom and cemented with 
300 sacks of cement. Rig was released to move 
on next location. Total drilling time from spud 
to log was only 14 days. 


How Savings Were Realized 


Exclusive of tank battery, total cost of the 
completed No. 1 Laughlin well was about 
$50,000. Table 1 shows cost breakdown for an- 
other Bayou Mallet tubingless completion to 
9350 ft. 

Savings began with the 80-ft by 80-ft turn- 
around as compared to a 100-ft by 150-ft turn- 
around required by a conventional 10,000-ft 
rig. Use of 7-in. instead of 1034-in. surface cas- 


Table 1. Drilling and Completion Costs for 
Tubingless Completion at Bayou Mallet Field. 


Drilling Costs 
9250 ft @ $2.85/ft $25,962 
1400 ft 7-in. Surface Csg $ 2.200 
Cementing Surface Csg $ 1,080 
Drilling Mud & Chemicals $ 735 


$30,577 
Two Logs and Sidewall Cores 3,000 


Cost to Csg Point $33,577 


Completion Costs 
Rig — $700/day for 2 days $ 1,400 
2“%-in. Casing @ $1.00 ‘ft $ 9.200 
Perforating $ x00 
Cementinz, Centralizers and Seratchers $ 1,200 


$13,800 
otal Well Costs, less location and tank 
battery $33,577 
drilling and logging 
$13,800 
completion 


$47,377 





ing, as well as cementing cost of each, made 
considerable reduction in cost. 

Making the big difference in completion cost 
is the production casing string, which, in the 
limhole completion, could be 414-in. 
A ¢ ntional completion would take either 
514-i1 r 7-in. The tubingless completion on 
the N | Laughlin used 2%-in. tubing for 


case Ol 


its cost less, as well as the mud 
s volume than that of conventional 


arative Drilling and Completion Costs 
Possible Programs for a Single Zone 
South Louisiana on a 10,000-ft Devel- 
Requiring 1800 ft of Surface Casing. 


DRILLING METHODS 
Slim Hole (6% to 7%-in.) 
960 

7-in. 3,456 (85-in.) 5,724 

1,180 1,626 

2 800 3,300 

$0,000 32,500 

1,450 1,450 


$39,846 $45,560 
nal Hole (834 to 97%-in.) 
2250 
6,426 (10%4-in.) 8,100 
1,810 2,187 
3,600 3,800 
36,000 37,500 
1,450 1,450 


$51,536 $55,287 


BLE COMPLETION METHODS 
Slim Hole Completions 
Standard) (Tubingless) 
16,000 (2%-in.) 10,165 
920 1,110 
7,662 
$24,582 
$64,428 
Conventional Completions 
Standard) (Standard) 
16,000 (5'%-in.) 21,660 
1,180 1,050 


7,662 (234-in.) 7,662 


$24,842 $30,372 
$70,402 $75,932 


entional Completions 
Standard) (Standard) 
21,660 (7-in.) 33,050 
1,190 1,243 
10,168 (2%%-in.) 10,165 


$33,015 $44,458 
$84,551 $99,745 


ft x 80 ft turnaround for SH rig. 100 ft x 
) ft turnaround for conventional rig. 
1 and drilling costs estimated. 
Cementing surface casing to surface. Cement- 
production string up 1000 ft. 
gineered casing programs. 
tubing N-80. 


hole size. Total mud and mud chemical bill on 
the No. 1 Laughlin well was slightly less than 
$1000. 

Table 2 gives a more detailed cost break- 
down comparison between various drilling and 
completion methods for a 10,000-ft well requir- 
ing 1800 ft of surface casing. 


Performing Well Work 


Experience to date indicates that all open 
hole work such as logging and coring in a 
614-in. hole is routine and that equal or better 
results are possible. Also, workovers inside 
27-in. OD tubing for casing (tubingless com- 
pletion) have been performed successfully with 
l-in. OD tubing or with wireline. 

The No. 1 Laughlin well showed on first test 
after cementing that the 27%%-in. tubing-for- 
casing leaked. Wireline methods located the leak 
at 7100 ft. A small workover unit squeezed the 
pipe at this depth by using 1-in. OD tubing. The 
repair job took about three days, after which 
the well was completed and immediately began 
to flow. 

On another recent tubingless completion in 
Jeff Davis Parish, the 2%-in. tubing-for-casing 
had sanded up. One-in. tubing was lowered into 
the well, and the sand was circulated out with- 
out any difficulty. 

In still another tubingless completion, the 
well began to make over 50% water as a result 
of perforations near the water-oil contact 
which resulted in channeling. Perforations 
were squeeze-cemented down the 27%%-in. pipe 
and over-displaced with oil. The well flowed no 
water when later re-perforated higher in the 
pay zone. 


Savings and Conversions 


Experience and case histories to date show 
that slimhole drilling techniques lend them- 
selves to both development and exploratory 
wells. The tubingless completion employing 
2%,-in. OD tubing-for-casing has reduced com- 
pleted well costs by almost 40% compared to 
conventional 514-in. OD casing with 23,%-in. 
OD tubing completion. 

Recent developments in small bore downhole 
equipment...such as packers, squeeze tools, 
perforating and logging tools, etc. .. permit all 
below-surface work in small bores (414 and 
2%7,-in.) that can be done in larger size casing, 
excluding multiple completions, of course. A 
tubingless completion with 27%-in. OD tubing- 
for-casing can be converted easily to a conven- 
tional completion by using 1 or 114-in. OD 
tubing and 214-in. packer. 

a 
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by Frank M. Pool 


save With Slim Holes 
In Hard Rock Country 


L, hard rock country such as the Permian 
Basin it’s more economical to drill slim holes 
than larger wells, provided you use the right 
equipment and make necessary preparations. 
At least this is true for wells of moderate 
depth. 

And obviously, you can’t economically drill 
a 7500-ft hole for 5-in. casing with the same 
rig, drill pipe and drill collars that you would 
use to drill a conventional hole. 

Use of drill tubing or thin-wall drill pipe 
with lower requirements of drill collar weight 
will reduce drawworks horsepower require- 
ments by approximately 40° while hydraulic 
horsepower required remains constant or in- 
creases only slightly. 

With the substantial reduction in rig require- 
ments, there are tangible savings in fuel, main- 
tenance, insurance, depreciation, moving costs, 
rig-up and rig-down costs, wireline and other 
supplies. Labor, taxes and other fixed costs rep- 
resent approximately 40% and bit costs around 
15% ; there remains 45% of total costs to which 
a rig requirement saving could be applied. With 
a conservative 25% saving realized on a slim- 
hole rig operation, then the overall saving 
should be approximately 10 to 12%. 

There is 27% less drilling fluid required in 
a 634-in. hole than in a 7%-in. hole, and 37% 
less in a 614-in. hole. This not only reduces 
water and mud costs but also reduces earthen 
reserve pit and steel pit requirements. Some 
slimhole contractors have successfully used 
one steel pit with three partitions. 


Penetration and Bit Life 
The streamlining of rigs and drill string 
alone will not provide a more economical op- 
eration unless drilling performance in small 


holes can be made comparable to that in drill- 
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ing conventional holes. The two key factors are 
penetration rate and feet drilled per bit. 

Rates of penetration in slimhole drilling in 
relatively soft, unconsolidated formations com- 
pare favorably with the rates in conventional 
hole sizes. This has been found to be especially 
true in South Louisiana, Mississippi and the 
Gulf Coast area. Feet drilled per bit is also 
favorable making possible a net reduction in 
costs in drilling in these areas. 

A study of 113 wells drilled in the Denver- 
Julesburg Basin showed that actual savings on 
contract footage was approximately $100,000. 
These wells averaged 5500 ft in depth and most 
of the drilling was done with soft formation 
bits. The last bit used in each well was a me- 
dium-hard bit. 

Slimhole drilling in Canada has been in a 
combination of soft, medium-hard and hard 
formations. Experience on 20 slim holes indi- 
cates penetration rates are approximately the 
same as with conventional holes. However, feet 
per bit drilled was 35° less for slim holes 
than was achieved in conventional sizes. Never- 
theless, contractors have concluded there are 
other economic advantages in slimhole drilling 
that offset the increased costs caused by higher 
bit consumption. Light rigs and light drill 
strings play a much more important part where 
roads and locations are a major cost. 

Definition of the terms “soft drilling” and 
“hard drilling” varies in different areas. In the 
western half of Texas and eastern half of New 
Mexico, the Permian beds vary from soft to 
medium-soft in the redbeds, salt and anhydrite 
sections; these beds vary from medium-hard to 
hard in the dense dolomites and sands. Pennsy]- 
vanian beds should be classified as medium- 
hard to hard and the pre-Pennsylvanian beds 
as hard to very hard. This discussion deals 
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HOLE BELOW SURFACE - FT 3339 3442 3673 
TOTAL ROTATING TIME -HR 106,25 110,75 180.0 
AVG. PENETRATION RATE - FT/HR 31.42 31,08 20.49 
AVG. FEET PER BIT - FT 238,50 312.90 367.30 
WEIGHT ON BIT - 1000 LB 3 30-35 40-50 
ROTARY SPEED -RPM 00 - 80 100-80 50-60 
PUMP PRESSURE- PSI! 1100 000-1200 
MAXIMUM DEVIATION - DEG 3 1/2 3 
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rilling expected in the medium-hard 105. It is apparent from these results that mas- 
nsylvanian beds. tering the technique of drilling with smaller 
bits is the key to economical operation. 
slim Holes in Hard Rock Contrary to the generally accepted opinion, 
it was found that the bearings were not the 
as made of 48 wells drilled in a weakest point in design of the 614-in. bit; the 
\joining sections in an area lying limiting factor was dulling of the teeth. We 
nice and Jal, N. M. Of these 48 found high rates of penetration when the bits 
ere not considered because of some were fresh, but the rate dropped rapidly as the 
ondition encountered which made bit dulled. With a medium-hard to hard bit, 
rregular, such as an excessive amount the average run was cut from 12 to 8 hr. While 
All wells considered were drilled in running from 4000 to 4500 lb per inch of bit 
an section with the first medium-hard with rotary speeds from 60 to 100 rpm, bear- 
s the second or third bit under the ing damage was rare. 
he average well required from 10 to In drilling salt and anhydrite sections, we 
lhe hardest rock bit used was a Hughes found that not only were rates of penetration 
quivalent. All wells were drilled with good but the feet drilled per bit approached 
program and the drilling fluid used that achieved with a 6%4-in. bit. 
‘natural mud with very little com- In subsequent drilling we plan longer bit 
d added. runs in soft to medium-soft formations. The 
mary of this study is shown in Table only green bits pulled were in soft sections. A 
es average rate of penetration, feet good penetration rate was achieved in medium- 
ed and bit cost per foot. Rate of hard to hard formations but no real progress 
for slim heles was greater than for was made in increasing the feet drilled per bit. 
holes. Feet drilled per bit for the However, if the rate of penetration decreased, 
very close to that achieved with we did not get an increase in feet drilled per bit. 
it. Bit cost per foot with the 634-in, 
than that with the 7%-in. bit. The Bit Performance 
t had a slightly higher penetration 
the 6%, or 7%-in. bit, but feet per As indicated in Table 1, there is a radical 
than the 6%4-in. bit and 33% difference in feet drilled per bit between the 
the 7%-in. bit, resulting in a 30% 614 and 634-in. bits, but little or no difference 
cost for the 614-in. bit over the — a sc tgniniaaaai  actacar 
Table 1. Slimhole Drilling Southeast New Mexico. 
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it record for each size hole is Average Average 
' Hole Number Rate of Average bit 
rig. | Size of Wells Penetration Bit Performance Cost 


: : F oo Considered -ft/h -ft/bit -$/bit 
st hole drilled, total rotating hours 7 a pone pains 0.617 
¥ ‘4 « mews - e - 
On the next well, total rotating hours 6% 1 28.4 344 0.475 
1 


next, 115; the next, 109; and then 7% : 24.9 370 0.513 


SPST OD 
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between the 6% and 7%-in. bits. Why the dif- 
ference? Bearing failures have not been exces- 
sive. Weight in lb per inch of bit was approxi- 
mately the same for all bits. Tooth design on 
the same type of bit is practically identical, 
although tooth depth on a typical 7%-in. bit is 
14 in.; on a 6%4-in. bit, 34 in.; and on a 614-in. 
bit, 11/32 in. 

There is one principal difference between the 
6144 and 6%-in. bits made by one major bit 
manufacturer: there is one less row of teeth on 
the 614-in. bit. This means that there is 25% 
less steel on bottom, yet only 17% less hole to 
cut. This is the only logical reason to account 
for the difference in feet drilled per bit. 

It appears that application of the variable 
weight and rotary speed technique could result 
in improved feet-per-bit performance. This 
technique involves using relatively light weight 
and high speeds with a new bit and, as the bit 
wears, increasing weight on the bit while de- 
creasing the rotary speed. 

Another factor observed in slimhole drilling 
in hard rock is the tendency of the small bore 
to leave the vertical and the difficulty of cor- 
recting it. It was found in drilling the 614-in. 
hole that this problem could be alleviated by 
running two 5'.-in. OD collars on bottom and 
using a rotating type stabilizer one collar off 
bottom. 

The typical drill string consisted of 2% -in. 
OD, 6.5 lb, N-80 tubing, with 4'¢-in. OD, 
2%-in. IF tool joints screwed on the tubing 
with twenty-two 514-in. OD, 214-in. ID drill 
collars. We are now running 15 to 20 joints of 
314-in. or 414-in. OD drill pipe immediately 
above the drill collars to avoid the possibility 
of fatigue cracks in the drill tubing and to 
stiffen the assembly immediately above the 
drill collars. 

Selection of the proper drill string is essen- 
tial to accomplish the economy sought for in 
slimhole drilling. Thin-wall drill pipe or drill 
tubing is the key to reducing costs in hy- 
draulics. Light drill strings reduce costs in 
initial outlay and operation of drawworks. 
There is substantial progress being made in 
the design of light drill strings, such as the 
new seamless dual weight pipe. 


Slimhole Rigs 


The rigs our company uses for slimhole drill- 
ing are light, mobile rigs with nearly all com- 
ponents on wheels and, in some cases, they 
hardly resemble the usual concept of a drilling 
rig. In may cases, the drilling contractor has yet 
to come to a full realization that, even though 
there is romance in big engines and big derricks, 
there are no proportionate big profits. 
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With the use of proper rigs to match horse- 
power and hydraulic requirements, the drilling 
contractor can more economically drill slim 
holes than conventional holes. This economy 
applies not only to drilling in soft formations 
but also in medium-hard to hard formations, 
including the Permian and Pennsylvanian sec- 
tions in West Texas and East New Mexico. 

Trends in production practices, such as run- 
ning 414-in. casing in a 614-in. hole, indicate an 
increasing demand for slimhole drilling in all 
types of formations. As the demand increases, 
equipment and drilling techniques will steadily 
improve to meet this challenge economically. 

The current economic condition in the drill- 
ing industry leaves little or no room for experi- 
mental work on the part of the contractor. 
He is shackled with drilling prices that do not 
permit him to operate a sound and aggressive 
company that is capable of developing new 
techniques and better processes. However, when 
drilling prices become more realistic, the eco- 
nomics of slimhole drilling will be of more 
significance. 
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How to Interpret 


O, illoscope photos of acoustic logging sig- 
nals taken recently by Pan Geo Atlas Corp. at 
a well in the Quarantine Bay area of Southeast 
Louisiana reflect good, bad and indifferent cas- 
ing cement jobs. 

These photos, along with many others, serve 
to illustrate the importance of the single-re- 
ceiver velocity curve when recorded with the 
amplitude curve for interpreting Sata acoustic 


cement logs 
Unbonded Sections 


The first picture, Fig. 1, was taken under 
conditions where there was no bond observed 
or expected, for no attempt had been made to 
place cement behind the casing at this point. 

Notice that amplitude of the signal is 
extremely high, and time of the signal is repre- 
sentative of velocity of the casing (57 micro- 
seconds per ft or 17,500 ft per sec). Typical 


rate of attenuation of a sound wave in steel 
is clearly shown by length of time required for 
the oscilloscope trace to return to an almost 
zero position. 

Both traces on the scope are presentations 
of the same downhole signal. Top trace is taken 
from a point in the amplitude measuring circuit 
and lower trace is from the timing system. 
Tracking pulse on the upper signal marks 
point at which the amplitude is being measured, 
while tracking pulse on the lower trace shows 
where time is being “picked.” 

Sync pulse at left side of scope is the instant 
at which tie acoustic transmitter makes the 
sound energy. Time increases to the right in 
accordance with the scale shown on the scope. 

Longer pointer (labeled “noise gate’”’) on each 
trace marks the time at which a gate in the 
circuit opens. Before this time no measurement 
can be made. This gate is set well in front of 
any expected signals; for example, 33 micro- 








FIG. 1. Acoustic cement bond log shows extremely high amplitude typical of un- 
bonded sections. Time of the signal approaches the velocity of sound in casing. 
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by C. H. Thurber, E. G. Crow and B. F. Latson 


Acoustic Cement Bond Logs 


seconds per ft or 30,000 ft per sec. Its purpose 
is to reduce chances of the tracking pulse jump- 
ing into random noises which occur at some 
time between transmission and reception of the 
desired signal. No noise of this type is shown 
on any of the examples and it is extremely rare 
in present-day equipment. 


Poor Cement Bond 


Fig. 2 is typical of a zone that should show 
some cement bond. Amplitude of the casing 
signal is much lower than in Fig. 1, but is still 
strong enough to indicate the casing is able to 
ring. Coming to the receiver, at some later time, 
is a formation signal shown at F. This proves 
some sound is being refracted through the for- 
mation and back to the receiver. Based on 
present data, it is believed this can be done 
only when all the interfaces are well coupled. 

A formation signal can be received only when 














Tracking Pulse 
Noise Gate 


FIG. 2. Poor bond is reflected in this trace of low- 
amplitude casing signal followed by a later formation 
signal at F. 


casing, cement and formation are well coupled. 
This is borne out by the fact that a strong 
formation signal is seen in well-bonded zones 
(low casing amplitude signal) and is not seen 
at all, or only slightly, at much longer times in 
zones that are known to be uncemented. 

Note that there is no formation response on 
the oscilloscope in Fig. 1. Fig. 2 is bonded better 
than Fig. 1, but not as well as Fig. 3. At this 
time, it is not possible to say whether or not 
Fig. 2 is bonded sufficiently for complete isola- 
tion; but if this condition existed over a very 
long area, the cement job would be considered 
poor. 


Good Bond 


In Fig. 3, it is possible to see only a very 
small casing signal. Most of the sound energy 
is being refracted through the formation, as 
shown by the stronger formation signal. When 





Th 


| 








Noise Gate 


FIG. 3. Very small casing signal followed by a strong 
formation signa! indicates a good cement bond to the 
casing and to the formation. 
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ng quality. It is exceptionally good. 
tion of acoustic cement logs, there- 
; clear-cut. Fig. 1 can be said to be 
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Some intermediate condition is illus- 
Fig. 2. Study of the open hole logs 
in every case to determine whether 


cement squeeze will aid in producing 


hydrocarbons. 
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al acoustic log from a West Texas well 
rtance of a single-receiver velocity 
rpreting certain problem zones. 


“Till 


One condition not shown in the preceding 
examples is that of a formation signal arriving 
at the receiver before the casing signal, in 
which case the amplitude of the casing signal is 
overridden. Obviously, it is necessary to know 
if the system is measuring amplitude of the 
casing signal or of the formation signai, or 
perhaps even of a cement signal. It is important 
to be certain which signal amplitude is being 
measured. 

To determine just which amplitude is being 
recorded, a large scope presentation in the log- 
ging unit is essential, and log interpretation 
becomes impossible without a recording of this 
scope signal or a single-receiver time curve. 
Formation signal is a problem only when the 
velocities are high. 


Complete Log 


Fig. 4 shows an acoustic cement log made in 
the high-velocity environment of West Texas. 
Without the single-receiver velocity curve, Zone 
A would be interpreted as poorly bonded. How- 
ever, the single-receiver velocity curve shows 
the amplitude recorded was that of the forma- 
tion and not of the casing because the velocity 
is greater than that of the casing velocity. The 
stronger signal, as shown by the amplitude 
curve, was caused simply by a limestone or 
dolomite which transmitted the signal at a 
higher energy level. 

From B down, the section is predominantly 
more shaly and the single-receiver curve logged 
a signal arriving at the receiver after the casing 
signal, as shown in Fig. 3. At A, the formation 
signal is reaching the receiver before the casing 
energy. Above the top of the cement the sound 
czrried by the casing is very strong and both 
curves are recording it, as shown in Fig. 1. If 
the single receiver had recorded casing velocity 
at Zone A, the interpretation would have been 
poor bond. 


Necessity of a single-receiver travel time 
curve or a permanent recording of the moni- 
toring scope on film is emphasized. Without one 
or the other, an amplitude curve may very well 
be questionable, leading to unnecessary squeeze 
jobs. Recording the single-receiver time curve 
simultaneously with the amplitude curve pro- 
vides means for less confusing acoustic cement 
log interpretation. This will undoubtedly result 
in better cementing techniques and more re- 
liable formation testing at less cost. 


C. H. Thurber is manager of the acoustic logging 
department; E. G. Crow and B. F. Latson are acoustic 
engineers with Pan Geo Atlas Corp., Houston. 
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quadruple 


For any type 
well completions. 
your best 
connection 
iS... 


single 





Talk with operators who've had experience with them. 
An operator who has just brought in a quadruple 
completion—four independent strings to pay zones between 
9,000 and 10,000 feet — using 234” Hydril “CS” Tubing 
Joints in 95g" casing, says. “The Hydril ‘CS’ Joint is an easy 
joint to run. With its two-step thread, it makes up fast. 
It’s pressure-tight when made up and you can depend on it 
to stay that way.” 

For faster, safer high-pressure or multiple completions, 


use Hydril Tubing Joints in your wells. 


714 West Olympic Boulevard, Los Angeles 15, California 


HYDRIL COMPANY errata; ec r 


Sales offices: Bakersfield, Los Angeles, Ventura, California; Harvey, New Iberia, 

Louisiana; Youngstown, Ohio; Oklahoma City, Tulsa, Oklahoma; Rochester, Pennsy!- 

vania; Corpus Christi, Dallas, Houston, Midland, Odessa, Texas; Casper, Wyoming; 
New York. New York: Calgary, Edmonton, Canada. 
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Part 14— Modern Well Completion Series 


Tools for Perforating Casing 


by F. O. Bohn 


ich 


fluids 


the most useful path for flow of 
from a cased borehole, the engi- 
neer vealth of perforating equipment 
availabl 

Casing perforators fall into two general types 

bullet perforators and shaped charge jet 
perfo1 The variety of well com letions 
made today has led to development o a cor- 
ariety of modifications of the two 


rators. 


respondll 
basic perf 

From the standpoint of perforating, there 
are on] vo basic types of well completions — 
nal (where the production casing or 
some special combination thereof is set con- 
tinuou from the surface down to and 
through the zone or zones of interest) and 
through-tubing. 

Included under through-tubing is the spe- 
cializer e where accessories are included in 
the tubing for use in the permanent well com- 
pletion technique. In this completion technique, 
the tubing is run in the production casing and 
complet inged up before the well is per- 
forated 

As eneral rule, conventional completions 
utilize th bullet and the shaped charge per- 
forators \| applications. Only when a con- 
ventio1 completion involves small diameter 
casing, as in the tubingless completion, are 
there size restrictions which may cause pref- 
erence for the shaped charge guns. 

Almost without exception, the through-tub- 
ing type of completion calls for the use of the 
shaped charge gun because of severe limita- 
tions 01 n diameter. 


convent 


Bullet Gun Perforators 


forators have appeared in two gen- 
One is a “chamber” type gun where 
ts of a gun are contained in a 


single-shot cylindrical chamber. The chamber 
had means for rapid and easy installation in a 
ported carrier. However, because of the ineffi- 
cient use of space within the envelope given to 
a particular gun size, and because of the wide 
spacing between gun barrels, this design has 
not been used much in the past ten years. It is, 
however, economical in operation. 

Current gun designs are often called bar 
stock guns. The ballistic design features of 
each port, or gun, are machined in the bar. This 
provides for the most effective use of the steel 
within the gun envelope. Closer spacing of the 
individual gun barrels is also possible. The re- 
sult has been higher performance and more 
shots per gun or run. 

Fig. 1 is a cross-section typical of bullet guns, 
but not representative of a brand, nor can it 
be scaled. The essential parts of a bullet gun 
are represented by the barrel, the bullet, the 
propellant powder in a cartridge tube that fits 
in the combustion chamber, and the igniter. 

Parts peculiar to a well perforating gun are 
the seals to exclude fluids under high pressure 
and the type of igniter. Whereas most guns in 
common usage have percussion igniters, well 
perforators usually have an electrically fired 
igniter. In this figure the igniter is shown in 
the combustion chamber. This is typical of 
selectively fired guns, in which each shot is 
fired individually. 

The performance of a gun perforator cannot 
be tied to any one design feature. We often 
hear performance described as being a function 
of the amount of powder used. Although they 
might not be as attractive, the other features 
might just as well be used: that is, barrel 
length; the bullet length, diameter and weight; 
the combustion chamber volume; and the loading 
density of the powder. Any one of these values 
might be larger than that found in competitive 
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The importance of 
Simplicity 
in a retrievable 
squeeze packer 


Complexity is a retrievable squeeze packer’s 
worst enemy. Simplicity of design is the best 
guarantee that the packer will do its job well 
and retrieve. 

Simplicity and reliability go together in the 
Baker Full-Bore Cementer. This rugged tool is 
trimmed to fighting weight. It sets and packs 
off easily. It holds pressures from above or 
below, and does it with a tenacious grip. It 
retrieves easily. 

Here’s a tool so good it has changed every- 
body’s ideas on how a squeeze packer should 
perform. Thousands of successful high pressure 
cementing, frac, and testing operations demon- 
strate its success. 


THE BAKER SERVICEMEN whorun the 
Full-Bore Cementer have two important things 
working with them and for you. They have 
professional skill in running Baker service 
tools, and in the Full-Bore they have a superior 
tool to run. The combination offers a depend- 
ability that’s hard to equal. 


BA KER FULL-BORE CEMENTER 


Product 410-C 


7,“ 
BAKER OIL TOOLS, INC. HOUSTON /LOS ANGELES / NEW YORK BAKER 





Facts about a reliable squeeze tool 


sure reverses, opposite set of slips takes 


It is an important squeeze cementing tool. 
over automatically. Packing elements stay 


(Full Bore makes reversing out sand 


bridges easy; and allows re-perforation, 
when necessary, without a round trip with 
tubing.) 

Ability to hold pressure from above or 
below makes it ideal for testing casing. 
Optional Baker Model N Full-Bore Tubing 
Tester permits testing of tubing string in 
conjunction with operation of the 
Cementer. 

The Cementer is an important tool for 
formation fracturing and high pressure 
acidizing. (Full Bore helps prevent sand 
screen-out when fracturing. On comple- 
tion of frac or acidizing operation, tubing 
may be swabbed immediately, without 
having to reset the Cementer. When pres- 


packed off, resist pressure from either 
direction.) 

It is teamed with the Baker Retrievable 
Bridge Plug in straddle operations —either 
single-zone or selective multiple-zone. 
Together they can straddle a virtually 
unlimited interval. And: because both 
Cementer and Plug are so easy to pick 
up and relocate, any number of zones can 
be tested and treated in one round trip. 
An unloader allows circulation above the 
Cementer, or equalization of tubing- 
annulus pressures, when desired. 

The packer retrieves simply and easily. 
For added protection, two emergency 
release mechanisms are built-in. 
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~~— BULLET 
~~ PROPELLANT 


+ IGNITER 
CARTRIDGE TUBE 


still not permit a good evaluation. In 

rds, the performance of a gun perfora- 

pendent upon an optimum balance of the 

The only real comparison is in 
tained. 

ironment in perforating operations 

influential factors besides permitting 

mall safety factor. A fluid is often 

d, and as the gun is run deeper, pressure 

vrature rise. Effect of fluid pressure is 

important in bullet perforators. Since 

ire designed to contain very high internal 

external pressure is not important, 
assist. 

exception is in the muzzle seal. This 

fluid off the bullet and out of the com- 

hamber. In the past there have been 

which used well fluid pressure to 

the bullet until the gas pressure 

d been properly started. Perform- 

in is, to a degree, dependent upon 

holdback. Consequently, current de- 

yme type of controlled hold-back to 

im gas pressure build-up for other 

f the bullet perforators use an igniter 

vder compartment. This system per- 

ete isolation of every gun port in the 

‘his simplifies some of the ballistic 

t complicates the gun assembly. 

st benefit comes from ability to fire 

banks of a few ports to the ulti- 

exibility, one port at a time. With 

rrees of flexibility, perforations can 

at various spacings — spacings less 

more than that of the gun body. The 

is efficiency in terms of the number 

equired to produce perforating pat- 

ring from that of the gun. 
ndividual igniters are not used for 
master igniter is used for all ports 


FIG. 1. Typical bullet perforator uses a projectile 
fired by a contained charge to perforate casing and 
the formation. 


FIG. 2. Assembled bullet perforator gun incorporates 
a casing collar locator which permits accurate place- 
ment of perforations in the selected zone. 
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or banks of ports in a gun. Ignition of the indi- 
vidual ports within a bank or gun is usually 
done with a flame passage or train. One other 
system involves shock detonation by explosive 
cords. Because of dependability of modern ex- 
plosive cords, the latter could be quite consistent 
in initiation. 

Assembly of gun bodies for runs into a well 
usually involves accessories such as cableheads 
for connections to the conductor cable, cali- 
brated release mechanisms for safety and con- 
trol apparatus for one or more guns. These 
accessories and their relative position are 
shown in Fig. 2. 

A really important accessory is the casing 
collar locator. It is key to accurate placement of 
perforations in the selective zone. Collars are 
used as bench marks in the correlation of depth 
measurements from the open hole log to the 
perforating run through use of a radioactivity 
and collar log. 

High downhole pressures impose practically 
no limitations for bullet perforators. Fluid seals 
used at the barrel muzzle and other openings 
are the limiting parts, and such seals are easily 
built to stand 30,000 psi or more. 

Temperature may be a different situation. In 
general, propellant powders have temperature 
limitations more restrictive than the hydro- 
static head. Although there are only a few com- 
mercial powders available to the industry, there 
may be a number of blends, or other modifica- 
tions. Among the commercial powders, there 
are powders which are called standard and high 
temperature. There are also special powders 
which are supposed to have higher temperature 
ratings than the commercial varieties. Without 
specific data on all the propellant powders used 
by the service companies, it is impossible to 
give specific data on operational temperatures. 

The temperature at which a powder can 


November 1961 Petroleum Engineer 





“Only two working parts — 
yet, this BAKER Flexiflow 
equipment gives you 
controlled fill-up plus a 
positive-acting check valve” 


Cabited 


How Flexiflow’s Variable Valve works: 


As casing is lowered, pressure below the valve increases and the 
opening in the diaphragm enlarges so that casing can fill faster. 
As rate of lowering decreases, pressure decreases, and the opening 
contracts so that casing fills more slowly. The result is automatic- 
ally controlled fill, with effective relief from pressure surges. To 
cement, a Baker float ball is pumped through the diaphragm and 
into the lower cage. There the ball is trapped, functioning as an 
effective back-pressure valve. 


BAKER FLEXIFLOW FILL-UP SHOES AND COLLARS 
What could be simpler? You run casing in a normal manner 
and rate. And because Flexiflow’s Variable Valve fills your 
casing from the bottom, automatically balancing the rate of 
fill with the rate of lowering, you need not worry about 
destructive pressure surges that can damage weak, porous, or 
permeable formations. When you are ready to cement, pres- 
sure your casing to approximately 700 psi and the back- 
pressure valve is activated. 


Bivins 


Regular and Circulating-Type Flexifiow Fill-up Equipment 
is available at your supply store in shoes and collars to fit any 
casing program. To learn more about this better way to run 
casing, contact your local Baker man. Or, write Baker Oil 
Tools, Inc., Box 2274, Terminal Annex, Los Angeles 54, Calif. 


Product 


No. 160-D "| FLEXIFLOW FILL-UP EQUIPMENT 


BAKER OIL TOOLS, INC. HOUSTON | LOS ANGELES | NEW YORK 


BAKER 
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a part of the completion in subsequently drilled 
wells. Among these applications for the per- 
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rature operations should be con- 


ble. When there are reasons for 
perforator at higher tempera- 
perforator for that matter, safe 


emperatures can be obtained and 


th help of the service companies. 
vironmental factor which should 
is type of fluid in the perforating 


[his factor is common to all per- 


will be covered later. 
plications for the bullet perfora- 


ncluded the modifications of stand- 


t and the one-time tries at solving 
ms, the list would be long. The 
tions can be grouped into a few 
riginal and recompletions, remedial 


reparation for other well services. 


of bullet perforators has been in 
passed up for more prolific and 
[he radioactivity log has con- 
to this application by making it 
iscover and locate such zones. 
ipletion would be a singular ap- 
when the productive portion of 
has been accurately defined, the 
as been proved effective and the 
have been properly placed. Any 


hese processes will usually call for 


, which is greatly dependent upon 
rforating. 


s prudence and/or local regulations 


on completion procedures. These 
perforations to test the effec- 
e cement job. They may involve 
, depending upon the information 
esired. When negative results are 
recementing may require addi- 
ations placed to provide annulus 
nd/or spotting of the corrective 
» job. 
are more correctly placed in the 
remedial work. Often the variety 
work performed causes us to 
a recompletion. 
for remedial work provides a 


ing channels from and to water 


ting water production due to con- 
rising water table. 

r gas/oil ratios. 

ng gas flow for gas lift. 

racting loss in productivity because 


luced permeability around old per- 


tions or reservoir characteristics. 


medial work becomes necessary so 


ife of the well that it may become 


forator are placement of sand consolidating 
materials and placement of sand and gravel 
packs. 

Perforating is a distinct aid in the selective 
injection of fluids for stimulation and second- 
ary recovery. Acidizing and fracturing patterns 
can often be directed to best effect through 
carefully placed perforations with the use of 
aids, such as ball and chemical sealers. 

Cost and flexibility are the main attributes 
of the bullet perforator. These characteristics 
may be used to advantage in soft to unconsoli- 
dated sands where penetration of the bullet per- 
forators is comparable to that of shaped 
charges. It is in the medium to hard forma- 
tions where depth of penetration gives 
superiority to the shaped charge. If the hard 
formation requires some kind of treatment for 
commercial production, it still may be advan- 
tageous to use the bullet perforator. Recent 
testing in very hard formations indicates more 
equality of performance between bullet and 
shaped charges than previously suspected. 

All the suggested applications are limited to 
the conventional completion due to size of the 
production string. Disregarding costs, the bul- 
let perforator is competitive to shaped charges 
only in casing sizes above 414 to 5-in. OD. 
Bullet guns with outside diameters below 3 in. 
have not been able to perform as well as the 
shaped charge guns of comparable size. 


Shaped Charge Perforators 


Use of the shaped charges in well perforators 
grew out of developments just prior to and dur- 
ing World War II. When these developments 
were made available to industry, there still was 
a lot of work required to adapt the shaped 
charge to oilwell perforators. Container size and 
shape had to be quite different because of the 
tremendous difference in environment. The con- 
figuration and characteristics of the compo- 
nents vary with the intended use, even within 
the one application to well perforators. 

The common description of a lined cavity 
shaped charge is shown in Fig. 3. As the 
detonation wave progresses from the initiation 
point, it progressively encounters the cavity and 
the liner. A collapsing and progressive disinte- 
gration occurs with the wave front. Very fine 
particles are carried into the condensing wave 
to form a particle-laden stream, commonly 


- called the jet. A portion of the most common 


liners is not disintegrated and follows behind 
the faster jet stream as a relatively slow mov- 
ing slug or carrot. The perforation is made by 
the particle-laden jet stream much in the same 
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| ECONOMICS 
FULL: ; TODAY 


BY AJAX 


Py r 
D OL LAR S$ | Even in these days there are 


still some ways and places 


| to obtain as much value for 
VA I U * your dollar as you ever did. 


One of these ways is to 


: purchase known and proven 
quality products. 


Such as Ajax products... 


AJA X Purchasing low priced and 


less than the best quality in 
products at today’s inflated 
values means you lose even 
more when it must be re- 
placed sooner at inflated 
values. 





Today’s high taxes and di- 
minishing returns demand 
careful equipment invest- 
ment more than ever before. 








You can trust Ajax 
VALUE ... you can trust 
AJAX EQUIPMENT — to- 
day, tomorrow—and always. 


AJAX IRON WORKS — corry, PENNSYLVANIA 
Oil Field Distributors 
@ The National Supply Co. — Pittsburgh, Pennsylvania 
@ Bethlehem Steel Co. — Supply Division, Tulsa, Oklahoma 
ENGINES @ Mid-Continent Supply Co. — Fort Worth, Texas 
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to detonate the shaped charge. 
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a cover to exclude well fluids. 
detonation wave in the cord is 
its effect on charge spacing. The 
peed of detonation the closer the 
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ited by gun design. 
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correctly to designate clearance 
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gun assembly whether it be a 
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FIG. 3. Typical shaped charge creates a particle-laden 
jet stream which perforates casing and formation. 
Slower-moving slug of undisintegrated particles is 
produced by the most common charges. 


be protected from fluids, the port plug or the 
lid of an encapsulated charge is the first target. 
Standoff is an influential design feature in the 
performance of a charge, and as in the other 
design features, it is fixed. 

Gun clearance is more important in field op- 
erations and field evaluation. It is distance from 
outside of the gun assembly to inside of the 
casing. In a given gun in a given casing, this 
will, of course, vary according to the way the 
gun positions itself. For evaluating perform- 
ance, gun clearance is considered at standard 
distances of zero inches, one-half inch and the 
maximum for the gun in the largest casing 
recommended for the gun. Because of the effects 
of long fluid paths to the casing, shaped charge 
guns should be carefully evaluated from the 
standpoint of gun clearance. 


Hollow Carrier Guns 


Hollow carrier guns have features which are 
very desirable and not found in the other types. 
Fig. 4 is a section of a typical hollow carrier 
gun. 

Important features are strength of the gun 
body and manner in which the fluid is ex- 
cluded. The heavy section in the gun body is 
ideal for withstanding any fluid pressure we 
now have or anticipate in the future. The type 
of fluid seal through which each charge must 
shoot has much the same pressure resistance 
characteristics and potentialities. 

Outstanding operational features are con- 
tainment of explosive forces and retention of 
residual parts. Since only a small part of the 
energy of the explosive is directed to the jet 
stream, forces radiating from the charge inside 
the carrier are considerable. Due to configura- 
tion of charge and case, the stray forces are 
somewhat concentrated. 

This results in swelling of hollow carrier 
guns. Swelling of the gun body in localized spots 
opposite the flank of the charge is the con- 
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FIG. 4. Casing type shaped FIG. 5. Expendable retrievable 
type shaped charge gun, designed 
for slimhole perforating, has a 
thin-walled carrier which is not 


charge gun incorporates the 
charges in a heavy carrier which 
protects charges from fluid pres- 
sures, contains explosive forces, 
and retains debris from charges. 


reuseable. 


trolling factor in gun life. Although gun life 
will eventually be ended by cracks in the swelled 
areas, it is usually limited by excessive gun 
diameter. Distortion of the gun body indicates 
a measure of the stress the casing does not 
have to withstand. 

The other outstanding feature is debris re- 
tention in the gun body. Debris from charge 
cases and charge holding accessories may be 
objectionable in the well and particularly in the 
perforation. Although some part of such debris 
may be carried by the jet into the perforation 
the effects of debris are mainly those of junk 
in the well. The hollow carrier is the most effec- 
tive gun in the lessening of this problem. 

Other desirable features include some flexi- 
bility in shot density; some choice of perform- 
ance characteristics, as measured by hole size; 
penetration and productivity under specified 
conditions. Hollow carrier guns are made in 
sections of various lengths and can be joined 
together to increase the number of perfora- 
tions obtained in each run. 

Assembly of guns and accessories is much 
the same as described for the bullet perforator, 
particularly where a control apparatus permits 
some selectivity. The most important accessory 
in the assembly is the casing collar locator. Its 
use in depth correlation with electric and radio- 
activity logs is the same as described for the 
bullet perforator, particularly where a control 
apparatus permits some selectivity. 

[-essures encountered in present day well 
comple_‘ons are no problem for these guns. To 
keep up with pressures in the foreseeable fu- 
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FIG. 6. Open hole type gun en- 
capsulates individual charges in 
cases which are supported by car- 
rier strands. This gun leaves little 
or no debris in the hole. 


ture, the industry needs only to increase the 
bulkhead strength in the port fluid seals. This 
will be true as long as casing sizes permit use 
of the current gun sizes. Heavy-walled hollow 
carrier guns are available in 3 or 314, 35%, 4 
and 5-in. OD. 

These guns are usually used where the well 
fluid is a drilling fluid and the pressure is 
greater than anticipated formation pressure. 
Under these conditions, effectiveness depends 
upon productivity of the perforations obtained 
and type of fluid in the hole. As in the case 
of bullet perforators, effectiveness can be in- 
creased by changing the fluid in the hole or 
spotting a compatible fluid in the shooting zone. 
The objective is to eliminate, or at least reduce 
the effects of damaging filtrate and filter cakes 
in the perforations. 

Although hollow carrier guns have higher 
temperature limitations than any other type 
of shaped charge perforator, there are factors 
which should be considered in high temperature 
operations. The common but not entirely cor- 
rect expressicn of temperature limitations of 
shaped charge guns is a reference to the charge 
alone. There are variations in the explosive 
used which do have some effect on the ability 
of the charge to perform at high temperatures. 
The standard commercial blasting caps have 
limitations not equal to the shaped charge. 

The common temperature limitation of the 
standard explosive is set at 350F. Depending 
upon the time of exposure in this range, the 
effect varies from a progressive reduction in 
effectiveness to complete failure in combustion. 
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rotection of producing zones is vital in any 
vell regardless of depth or complexity. A 
imple, shallow well receives the same 
ittention as the deeper, more difficult ones 
Halliburton cements them. 


ir Halliburton Service Center, the same 

| equipment, the same high quality mate- 

the same skill and experience stand ready to 
your job whether it calls for one small 

ting truck or a dozen massive Twin HT-400 
ting Units. 


e Halliburton Materials and 
pment Help Provide Dependable 


ementing ...Regardless of Job Size 


well bore is a prerequisite to good cement 

Halliburton developed Mud-Flush to do 

b. It has proven itself to be unequaled for 
Mud-Flush helps clean fluid and 
illy dehydrated mud from wells, with little 
disturbance of the filter cake. This is par- 

wly desirable wherever lost circulation is a 
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eaning action comes from a mud thinner 
Morflo Il, a Halliburton-developed surfactant, 
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working together to thin and disperse fluid and 
partially dehydrated mud in the hole. 


After cementing, Mud-Flush can be pumped far 
back into fractured or perforated formations — 
even highly acid-soluble ones — to disperse clog- 
ging mud particles and permit more flow capacity. 


The treatment penetrates deeply into most types 
of permeable formations regardless of acid 
solubility. 


Halliburton Tailors Cement Blends 
to Your Well Requirements . 


Lost circulation zones call for lighter weight 
slurries with bridging agents added to obtain the 
best fill-up in the annulus for greater strength. 
Pozmix Cement with Gilsonite is half pozzolanic 
materials, and half portland cement with Gilsonite 
added to produce a low-density slurry. Adding 
volume, not weight, Gilsonite’s graded particle 
size offers superior bridging characteristics for 
better control of lost circulation. Fill-up of 90% 
has resulted in many instances with slurry weights 
ranging from 15.6 lb. per gallon to as low as 10 lb. 
per gallon. This type cement is resistant to attack 
from sulphate waters. 
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Big or Small, Your Job Calls for 
Dependable Tools 


Downhole tools play an important role in depend- 
able cementing. Halliburton designs and manu- 
factures these tools to provide better performance 
The Formation Packer Shoe, for instance, packs 
off open hole below the casing for the purpose of 
helping to protect low pressure formations from 
cement contamination. Also, it guides and floats 
the casing string in and allows circulation through 
the end of the shoe. After the packer is set, cement 
flows through ports in the side of the shoe, and 
the Super Seal Back Pressure Valve helps keep 
the slurry from backing up inside the casing above 
the tool. 


Every cementing job deserves top quality materials, 


You can rely on Halliburton for all three. 


CEMENTING SERVICES 


Halliburton 


COMPANY DUNCAN OKLAHOMA 
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Other Halliburton Tools Aid In 
The Success of the Cementing Job 


Roto Wall Cleaners are used to help remove mud 
from the bore hole wall to permit a better cement 
bond and to minimize precautionary or remedial 
squeeze jobs. Claw-like spring steel fingers dig into 
the filter cake when the casing is rotated. Since the 
casing is already in place when rotation begins, 
there’s much less likelihood of sticking the casing 
out of place. 


S-3 Casing Centralizers provide maximum center- 
ing force to allow the cement to completely 
surround the casing for a better bond, and help 
prevent channeling. 


efficient equipment, and experienced cementers. 


275 Service Centers 
. Just minutes away 


from your well! 


For Further Information on Advertised Products See Reader Service Card 
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Fig. 8. Flow laboratory test vessel provides a container in which 
guns can be fired into test targets under simulated reservoir con- 
ditions to evaluate gun performance and flow characteristics. 


have been thinned to the point where replace- 
able fluid seals are impractical. As a result the 
gun body is expendable because the shaped 
charge perforates the gun body instead of a 
fluid seal. 

These slim hole guns offer shot densities as 
high as 4 per ft. Spacing is usually some mul- 
tiple of 3 in., or in some cases, 4 in. and either 
unidirectional or at 180 deg orientation. The 
charges are usually positioned in a carrier 
which does not lend itself to flexibility in hori- 
zontal orientation. A carrier is effective where 
precise charge orientation is required in a 
limited number of directions. Standard sizes 
are 134, 1%, 21%, and 3-in. OD. The 3-in. size 
is an overlap with the 314-in. heavy-walled gun. 
As in the large guns of this type, much of the 
explosive forces from the back and flanks of 
the charge are absorbed by the gun body, so 
stress on small diameter casing is a minimum. 
Temperature limitations are the same as for 
the large diameter guns using standard com- 
ponents. 

Applications follow very closely those of the 
large hollow carrier guns — original and recom- 
pletions, remedial work and preparation for 
well stimulation. All perforating in the tubing- 
less completion is done under conditions similar 
to the conventional completions, so use of com- 
patible perforating fluids is very helpful. These 
guns are used extensively in oriented perfor- 
ating of multiple tubingless completions. 

This is a class of shaped charge guns in 
which each charge is individually encapsulated 
in a pressure-resistant material. The most popu- 
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lar materials have been glass, ceramics and die 
casting compounds. Die casting materials have 
included various alloys of zinc and aluminum. 
The method of assembling the encapsulated 
charges has varied considerably. 

Fig. 6 shows a typical charge in one type of 
assembly. Well fluid is kept away from the 
charge and the cavity by the bomb-shaped case 
and lid. These charges are made in sizes which 
will run in the ordinary sizes of casing for 
conventional completion. There is a tendency 
for these charges to have larger amounts of 
explosive. When built in the larger sizes and 
with heavyweight charges, they have been 
offered as open hole guns. 

One good feature is that they leave little or 
no debris in the hole. The amount of debris 
depends upon the type of carrier used to make 
up the gun assembly. Here we show aluminum 
tubing spaced at the points of an equilateral 
triangle. Charges are nested within the three 
tubes. Each tube carries and protects prima- 
cord for detonating the charges. In this assem- 
bly the charges may be placed unidirectionally, 
alternating between the legs of a 120-deg angle 
or in a spiral at 120-deg intervals. 

Another carrier form popular with glass and 
other capsule charges is called the strip gun. 
Here a flat strip of metal is used for a carrier. 
The strip has holes into which the charges are 
inserted and held by clips. The primacord with 
a well fluid resisting jacket is laced over the 
back end of the charge. In this type the charge 
orientation is usually opposed, that is, alter- 
nating at 180-deg orientation. It is the most 
debris-free of all the capsule guns. 

It is used in much the same way as hollow 
carrier guns in conventional completions. Com- 
pletion, remedial work and preparation for well 
stimulation are major uses. The largest per- 
formance, hole size and penetration are ob- 
tained with some models of this type gun. Be- 
cause of the lack of containment of explosive 
forces, the casing is subject to greater stress 
than in the case of hollow carrier guns. 

Capsule guns gained their real importance 
with through-tubing completions. The perma- 
nent well completion with accessories in the 
tubing string is, of course, a specialized 
through-tubing completion. 

One of the early and still quite effective cap- 
sule guns is the swing jet shown in Fig. 7. 
The swing jet overcomes the limitation of 
tubing diameter. When the gun is in a folded 
position, charges nest vertically in the carrier. 
At each end of the charge case is a small lug 
which interlocks between charges. When all the 
charges are assembled in the carrier, they may 
be folded in a progressive sequence from the 
top. The interlock holds each preceding charge 


in the vertical position. Only the last or bottom 
charge must be restrained. It is held in the 
vertical position by a low order blasting cap 
bearing against the same lug. Each charge has 
a spring which forces the charge to revolve into 
the shooting position. 

In the operation, the folded gun is lowered 
through the tubing. At the shooting zone the 
first electrical impulse fires the blasting cap 
which holds the charge in position. Upon re- 
lease the charges unfold in sequence from the 
lower end. The last, or top charge, in its move- 
ment closes an electrical switch in the circuit 
to the blasting cap which detonates the prima- 
cord and fires all charges. Folding of the 
charges is a downward motion, so they can be 
wiped back into running position at re-entry 
into the tubing. 

Swing jet guns are built in two sizes. The 
outside diameter of the carrier is 1 11/16-in. 
in the large size. When the large one is in shoot- 
ing position, it has an effective diameter of 
43-in. Gun performance, therefore, is compar- 
able to that of guns run in conventional com- 
pletions. The smaller gun has a running 
diameter of 1%-in. and unfolds to an effective 
diameter of 314-in. It, of course, has lesser per- 
formance but still is quite effective. 

Obviously, these guns have operating prob- 
lems. However, with proper care in the assem- 
bly, handling and running, they can be efficient. 

The link-type guns for through-tubing work 
are another group of capsule-type charges. 
There are a number of them and the only real 
difference is in design of the connecting links, 
or lugs. Again, the case and lid protect the 
charge from well fluids. Configuration of the 
parts is similar in most brands evidenced by 
the great equality of performance. Advantages 
lie principally in design features which affect 
service company operations, flexibility, debris 
characteristics and resistance to pressure. Pres- 
sure ratings vary from 10,000 to 15,000 psi 
with and without reference to temperature. 
Applications of link-type guns are essentially 
the same as the swing jet with the addition of 
those of the tubingless completion. 


Testing and Evaluation 


As in any other piece of high performance 
equipment, laboratory testing of perforators is 
the basis of development and improvement. 
Ballistics is a science and much design work on 
internal ballistics can be based on formula and 
use of impirical data. In bullet perforators this 
preliminary work can be done, but not with 
the exactness obtained in long barrel guns. 

The shaped charge is not so easily observed 
with laboratory equipment. Formation and con- 
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‘OOD-BYE TO FRICTION 


isive Type “J” packing now used 
iduit Gate Valves has so little 
tempted to say “Good-bye to 
Flexible Teflon, squeezed against 
by synthetic rubber, holds high 
lmost no friction. Two needle 
.e thrust on the stem and that 
n Cameron Type “F” Gate 

y to open and close. 
roblem is erosion, mild corrosion 
orrosion, one of Cameron’s valve 
you outstanding service. Forged 
id bonnets have superior grain 
ehness making them the safest 
Long operating life without 
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leakage is assured by the time-tested rotating 
seat design. When servicing eventually becomes 
necessary, the gate and seats are easily removed 
without special tools and without removing the 
valve from the line. It is no wonder that Cam- 
eron Type “F” Gate Valves are used on more 
and more Christmas trees. 
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Now! Drill Pipe end areas electronically inspected 
with new End Area Instrument! 


NEW INVENTION 
STOPS END AREA FAILURE! 


@ Exclusively and for the first time 
in drilling history, Tuboscope 
offers electronically accurate in- 
spection of drill pipe end areas 
where many failures occur. 


Even invisible service-induced and 
manufacturing-origin defects are 
accurately located, identified and 
evaluated. 


Only Tuboscope inspection serv- 
ice, utilizing SONOSCOPE® and 
the new End Area Instrument, can 
offer you 100% electronic inspec- 
tion of your drill pipe. 








off crease your drilling profits by 


eliminating defective pipe from 
your drill string. 


Specify Tuboscope SONOSCOPE® 
with the new End Area Instrument 
for your next drill pipe inspection. 


TUBOSCOPE COMPANY 


2919 HOLMES ROAD + HOUSTON, TEXAS 


@® Service Mark Reg. U.S.A. and Canado 
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laboratories have standardized 
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FIG. 9. Jig-mounted core targets are positioned 
around a gun to be tested and the entire assembly is 
lowered into a pit and covered with water for dynamic 
tests of perforators. 


ductivity of perforations. In comparative tests 
a standard brine solution is used for well bore 
fluid to eliminate effects of a damaging fluid. 

High pressure lines, passing through the 
cylinder head, provide the means to simulate 
the fluid flow phases during and after perforat- 
ing. Temperature measuring devices record 
and help maintain temperatures of the bath 
around the cylinder, in the cylinder, and at the 
face of the target. 

The test consists of bringing the well bore 
fluid, the gun and the target up to test tem- 
perature, usually 180 to 190 F. Pressure is ap- 
plied to the cylinder and to the formation end 
of the sandstone target to represent the type 
of completion. A head in favor of the well bore 
is applied to simulate conventional completions. 
A head in favor of the formation is applied to 
simulate through-tubing or permanent comple- 
tions. When the conditions are obtained, the 
gun is fired. 

After simulating the change in relative pres- 
sures according to the type of completion, a 
differential pressure across the perforated case 
is established at a standard figure of 200 psi. 
This may not represent conditions in many 
wells, but all procedures are standardized to 
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There is no compromise on quality 
in the production of SPANG tubular 
products. To make sure that every 
length of SPANG pipe is as close to 
perfection as man can make it, every 
fifth man is an inspector. These per- 
fectionists have at their disposal ad- 
vanced inspection equipment, such as 
Magnaglow “black light,’ 15,000 psi 


EVERY FIFTH SPANG EMPLOYEE 
IS A QUALITY CONTROL INSPECTOR 


hydrostatic testing and ultrasonic in- 
spection units. This special emphasis 
on SPANG quality pays off in tubular 
product performance when the chips 
are down. Next time you buy pipe, 
be sure to talk it over with National 
Supply people who specialize in high 
quality oil field tubular goods. You'll 
be glad you did. 


See next page for information on Spang Hardfacing 














yuble Seal Shrink Thread drill pipe are avail- 
ncluding diameters for slim hole operations. 


NATIONAL SUPPLY IS 

THE ONLY COMPANY THAT 
MANUFACTURES BOTH 

DRILL PIPE AND TOOL JOINTS 


A SPANG drilling string is the industry’s 
only fully integrated string. From this 
single responsible source, you get both 
drill pipe and tool joints that are quality 
controlled from start to finish. You get 
a drilling string specifically engineered 
by National Supply to minimize leak- 
age, fatigue and corrosion. 


Spangweld drill pipe and tool 
joints provide fast, dependable opera- 
tion. The tool joints are welded to the 
pipe by an automatically controlled 
operation that insures accurate align- 
ment. The Spangweld process elimi- 





nates two threaded connections, reduc- 
ing initial cost of the drill string to the 
user. Each weld zone is checked by 


Reflectoscope to determine quality of 


the weld. This Spangweld tool joint 
connection also allows a small O.D. 
and maximum bore, a definite advan- 
tage for slim hole drilling. 


Double Seal Shrink Thread tool 
joints are another field-proven drill 
pipe product. This joint is designed 
with two distinct seal areas, one inter- 
nal and one external. The threads have 
no sealing function to perform. The 


two seali surfaces and the shrink 


thread design result in a joint that is 


leakproof and minimizes possibility of 


washout. The tool joints can be re- 
moved and replaced easily in the field. 

Both of these drill pipe products are 
available with SPANG Hardfacing, a 
superior protection for tool joints in 
abrasive formations. A new develop- 
ment in SPANG Hardfacing is described 
on the following page 

As well depths go lower and drilling 
costs rise, you'll find the many advan- 
tages of SPANG drilling strings give you 





a good start toward lower operating 
costs. SPANG drill pipe is readily avail- 
able in every type and diameter now in 
use. Get complete information from 
your National representative, or write 
to National Supply Division, Armco 
Steel Corporation, Two Gateway Cen- 
ter, Pittsburgh 22, Pennsylvania. 


Steel’s Symbol of 
strength, long life, 
and economy 




















w new location of hardfacing on Spangweld tool 
ardfacing provides 45% more protection in critical 
particularly during directional drilling. 





RELOCATION OF HARDFACING INCREASES 
PROTECTION FOR SPANGWELD TOOL JOINTS 


10W increased hardfacing protection of tool SPANG engineers and production experts have pio- 
18° elevator shoulders by relocating the —neered many of the important advances in hardfac- 
band of hardfacing. It now extends %-inch ing of tool joints. The SPANG process consists of 
the shoulder of the joint. continuously overlapping multiple bands of tungsten 
location provides greater protection against carbide on the joint to form a solid particle-to-metal 
in the critical shoulder area. \t provides band. The method of application employed by SPANG 
tely 45 per cent more hardfacing in this is the tungsten inert gas welding process. 
even though pads have been eliminated. Get complete information on this new, improved 
tudies have shown that this new location for hardfacing from your National Supply representative. 
liminates the need for pads, however they Or write to National Supply Division, Armco Steel 
supplied at the customer’s request. Corporation, Pittsburgh 22, Pennsylvania. 


$ y , oe 
ARMCO National Supply Division 
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Self-Retracting Hold-Down Uses 
Reservoir and/or Treating Pressure 
To Help Anchor New Hookwall Packer | 


By-Pass Ports Are Located 
Above Hold-Down to 
Minimize Equalization Problem 


DALLAS — How better can you 
anchor a packer in a well than to utilize 
the pressure that is trying to force it 
up the hole to help lock it in position? 
That’s the design principle employed 
by the hydraulic hold-down of the new 
Type RSMA Otis Packer. 

Type RSMA Otis Packers are a series 
of retrievable, tubing set packers rated 
to 7,500 or 10,000 p.s.i. at 300° F. 
They combine several new and unique 
features with many of the time-tested 
advantages of other Otis Packers to 
provide the industry a more reliable 
“hookwall” packer. The tool has a 
standard J-Latch arrangement with 
provisions to automatically relock the 
packer in the running position while in 
the hole for resetting. 


Design Principles of Hydraulic Hold-Down 


The Type RSMA Otis Packer uses a 
new and somewhat unique hold-down 
mechanism. The principles employed 
in the design of this mechanism are as 
follows: In the running position the 
hold-down buttons located just above 
the packer’s resilient elements are held 
retracted by individual retracting 
springs and isolated from the fluid pres- 
sure in the tubing. Once the packer is 
set, the hold-down buttons are exposed 
to pressure below the packer through 
an equalizing bypass area between the 
packer’s inner mandrel and outer body 
which is sealed at the top. This permits 
the pressure from below the packer, 
which is trying to force it up the hole, 
to expand the hold-down buttons. The 
greater the pressure from below the 
packer, the greater the force exerted 
on the hold-down buttons. The com- 
bined casing contact area of the hy- 
draulic hold-down buttons on the 512” 
model totals 16 square inches, an area 
considerably greater than available 
with a tubing-type hold-down. 


Petroleum Engineer 


Picking up on the tubing to release 
the packer when retrieving opens the 
by-pass area to permit equalization 





BY-PASS 
EQUALIZING 
PORT 


a Tr Gee 





HOLD-DOWN 
BUTTON 


HOLD-DOWN 
RETRACTING 
SPRINGS 


TYPE RSMA OTIS PACKER 
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across the packer. Once pressure has 
been equalized, the leaf-type retracting 
springs on each of the hold-down but- 
tons serve to retract the hold-down. 


Advantages of RSMA Design Principles 


The Type RSMA Otis Packer is de- 
signed to be run in the well on tubing 
and set by one-third turn of the tubing 
at the packer, setting down tubing 
weight to expand the resilient elements. 
It has a full-opening bore to pass stand- 
ard size wire line tools, perforating 
guns, pressure bombs, etc. The tool is 
available with a choice of resilient 
packer elements. The 52-inch model 
is designed to set in a wider range of 
casing weights (13 to 20 lbs.), without 
modification, than any other retriev- 
able tubing set packer of this type and 
yet the resilient packer elements have 
a smaller outside diameter than the 
O.D. of the smallest metal part of the 
packer’s body. This feature is designed 
to protect the resilient elements from 
junk, etc. when running, retrieving and 
resetting the packer. 


The Type RSMA Otis Packer is 
another example of the knowledge and 
ingenuity of the packer design section 
of the Otis Engineering Department. 
Although advanced in concept, this 
new tool utilizes operating principles 
tested by years of performance in the 
field. When you combine the advan- 
tages of new Otis production tools like 
the Type RSMA with the experience 
and knowledge of your local Otis 
Packer Specialist, you will find you are 
getting the finest in service and per- 
formance. For more information on 
the Type RSMA Otis Packer or for 
information on other Otis field-proven 
packers, call the Otis office nearest you 
or write Otis, Dept. E-5, P. O. Box 
35206, Dallas 35, Texas. You'll find 
experienced service specialists ready to 
help you..anxious to serve you.. 
with the widest variety of field-tested 
production tools available today. 


For Further Information on Advertised Products See Reader Service Card 
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DESIGN FEATURES 

® Controls, piping, and valves completely housed, protected against cold, 
dust and moisture. 

© Skid-mounted, compietely piped for immediate field hook-up. 

© Removable firebox located at opposite end from tube bundle. 

© Tube bundle easily removed for service. 

© Heater capacities: 250,000 BTU/hr. and higher. 

© Available with 2 or 3 phase separators. 


BLACK, SIVALLS « BRYSON 


OKLAHOMA CITY ¢ KANSAS CITY ¢ TULSA ¢ EDMONTON ¢ THE HAGUE 





Drawworks with Guts to Go 


...for Years 


No lightweights, those Brewster drawworks. 
There’s a legion of men in the oil world 


who will testify to that. 


TAKE BREWSTER’S N-55 ROTARY RIG DRAWWORKS 
This medium depth drawworks has the ruggedness and brawn 
typical of all Brewster drawworks. Depth rated to 8,000 feet with 
414,” drill pipe, it Uses a maximum of 600 horsepower. Clutches 
are mounted outboard on the main drum shaft for ease of serv 
icing. The entire drum shaft assembly is a complete unit and 
may be removed in the field for maintenance or service. The 


SPECIFICATIONS BREWSTER N-55 


Recommended Horsepower . 
Orem Brake Diameter x Width 40” x 8 
Drum Core Diameter x Length 18” x 40 
Size of Brake Lining. .... se & 
Net Braking Surface (Lining) Square Inches 1,728 
High Speed Drum Clutch Fawick Friction 
Low Speed Drum Clutch Fawick with Positive Auxiliary 


600 


Transmission: 


drum core is formed from thick walled steel, heavily ribbed to 
prevent crushing. 


TRANSMISSION 

The compact chain transmission features Brewster's field proved 
graduated speed design with four forward speeds, each a 38% 
increase. When combined with the high and low drum drives, 
eight forward and two reverse speeds are available for hoisting. 
Four forward and two reverse speeds are available to the rotary. 


COMPOUND 

Box type oil bath roller chain compounds are provided for either 
two or three engine hook-up. By means of individual clutches, 
motors may be used singly or in combination for individual 
operation of the pump and drawworks. Fawick air clutches con- 
nect each engine to compound shafts, thus providing air- 
cushioned power, and eliminating many parts. 


BRAKES 

Brakes are full 325° wrap, having 1” x 8” linings on 40” diameter 
drums, with a total braking surface of 1,728 square inches. They 
are of the compound equalizing type and are self-energizing to 
provide holding power with minimum manual effort 


Forward Speeds : 4 
Reverse Speeds ; 1 
Size Main Skid Members 12 x 12 H 
Approx. Overall Height 72” 
-Approx. Width of Skids 1 abe nf 

26° 8”"—2 Eng. 


Length 
30’ 10”——-3 Eng. 


Length 
Approx. Weight of Drawworks, less engines 36,000 ibs. 


Brewste 
Equip 
Draw 
TB- 


Get complete information on Brewster equipment now 
See your Brewster dea/er or write or ca// Brewster 
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"ah ROTARY RIG DRAWWORKS 


| 
N-99 


Fast drawworks 
for medium depth drilling , s 
, available with sagen ‘ 
Torque Converter, 
Fluid Couplings 
or Direct Mechanical Drive 


PRODUCT f REATIVE ENGINEERING 


THE BREWSTER COMPANY, INC. 


P.O. BOX 1095, SHREVEPORT, LOUISIANA 
TELEPHONE 424-3254 
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eliminate as many variables as possible because 
we wish to observe the relative productivity of 
the perforation. Productivity is a function of 
rate or fluid fow through the perforated target. 
Rate of with viscosity of the fluid at test 
temperatures is plugged into standard perme- 
ability formulas to obtain a figure for observed 
permea of the perforated core. 

In preparation of the sandstone core, perme- 
abilit measured by standard laboratory 
procedures involving measurement of porosity, 
flooding with a 3% salt water solution and 
flushing to a connate water condition with 
kerosine. Kerosine is used throughout the test 
proced to represent the formation fluid. The 
ratio e observed permeability of the per- 
forate e to the measured permeability of 
the unperforated core is the well flow index. A 
WFI |.0 has been considered good, in that 
the pe rated core had the same permeability, 

ity, that it had prior to perfor- 
flow indices of 1.2 to 1.5 are not 
A well flow index of less than 
en observed in some commercial 


lab has contributed much to the 

» effect of fluids and to our ability 

the effectiveness of perforators. 

ise in development work has been 

ruitful use. Perforators, shaped 

s in particular, have been improved 

through observation of productivity. 

lue to deposition of material from 

itself, has been reduced to the point 

tion. The character of the hole has 

to obtain the optimum balance of 

liameter for maximum productivity. 

ing and field demonstrations have 

n a part of perforating. The compe- 

has been made evident in demon- 

show performance. This, and the 
demonstrate ability to penetrate 

»f unusual downhole conditions, have 

st of the laboratory testing tech- 

to the field. Originally, we saw tests 

in concentric strings of casing with neat cement 
in the annulus. This setup served as a demon- 
1, but comparison of performance was 

ictory. The neat cement target came 

[t was the forerunrer of the Berea target. 

Fig. 9 shows how the Berea targets are jig- 
mounted to make a dynamic test of a field per- 
forat facketed cores are positioned on the 
axis ¢ he charges or bullet gun barrels and 
at the shot density of the gun. The entire as- 
semb lowered into a pit and covered with 
a head of at least 6 in. over the top 

the gun. One advantage not found in 

is the measurement of performance 

namie shooting conditions. If there is 


any effect from adjacent charges, the effect will 
show up in the perforated targets. 

Another evaluation from laboratory testing 
is the dynamic steel bar test. Here a similar 
jig is used to position mild steel bars opposite 
the ports of a field gun. The test gives informa- 
tion similar to that obtained from the sand- 
stone target test, but in terms of steel bar 
penetration. 

In the past the user of perforators has been 
assailed from every side with claims, data and 
demonstrations of performance. Often the 
values for the performance were the only spe- 
cific figures. Description of the target did not 
always include specific data, and if it did, there 
was some doubt as to whether the target could 
be duplicated. Through efforts of a few men 
and companies in the industry, there has 
evolved a satisfactory method of laboratory 
evaluation of perforators. 

Admittedly, reservoir conditions from well to 
offset well may vary to the same degree that 
laboratory tests vary. Also, there are varia- 
tions in completion procedures which follow 
perforating. Perhaps a statistical evaluation 
within a given reservoir or location is the only 
practical approach. 

Nevertheless, the oil producer is the only 
one who can provide the final evaluation type 
against type, brand against brand, claim against 
claim. The real evaluation comes in the evalua- 
tion of final results: barrels of oil, or cubic feet 
of gas. 

This field observation of results will apply 
not only to natural production through perfora- 
tions, but also to effectiveness of the perfora- 
tions in well stimulation and injectivity in flood 
and recycling operations. 


About the Author 
F. O. Bohn is chief ballistics 
and mechanical engineer of 
Westheimer Manufacturing 
Co., the engineering and 
development division of 
Lane-Wells Co., a Dresser 
Industry. Graduated from 
the University of Oklahoma 
' in 1935 with a BS degree in 
? electrical engineering, he 
; joined Lane-Wells Co. in 
1935, serving as field and 
division engineer in the Gulf Coast Division until 
1941. After five years in the U. S. Army, he rejoined 
Lane-Wells and spent 8 years in field liaison work 
with field engineers in North America before being 
made coordinator of perforating services. He was 
appointed to his present position in March 1960. 
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Where pumps are pampered 


Repair service for subsurface pumps is a Bethlehem specialty 


Bethlehem pump shops are staffed with experts—men with practical 
experience in the repair and operation of subsurface pumps. Every one 
of our shops has complete repair facilities and a full stock of replace- 
ment parts. Bethlehem pump experts can quickly diagnose the ills of 
any troublesome or worn-out pump. And they can put it back into 
top shape in a hurry. 


Select a Beeline pump from our complete line 


Bethlehem’s the place to shop for new pumps, too. Our popular 
Beeline series of subsurface precision pumps includes one which will 


meet vour needs exactly, whatever the condition of your well. Each 
Beeline pump is engineered to the same high standards which charac- 
terize all Bethlehem equipment. 

Whether you need a new pump or repairs on a used one, check with 
a Bethlehem pump shop. You'll find one near you. 


BETHLEHEM STEEL COMPANY 
Supply Division 
General Offices and Export Dept.: 21 East Second St., Tulsa, Okla. 


BETHLEHEM STEEL | surety pivision 








Brief notes on selected oil field patents recently granted 


What’s New in 


In Situ Combustion 
Works in Reverse 


for starting underground backward- 
n is described in this patent. Heated 
00 F is forced into the formation which 
a combined ignition and production 
ite injection wells spaced around the 
Heated air is injected until the forma- 
re reaches about 250 F, or at least 
ing point of connate water. A combus- 
ter then ignites the carbonaceous mate- 
mation. An oxygen-containing gas is 
to the strata from the injection well 
well to advance the combustion zone 
tly to the flow of the gas. Patent No. 
tu Combustion Process. 


Automatie Device 
Racks Drill Pipe 
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A novel and practically automatic means for mov- 
ing pipe into and out of an oil well derrick is de- 
scribed in this patent. Pipe P, stored on rack R, is 
moved on conveyor C into cylindrical holder H. 
Diagonal edge 35 of the holder corresponds to 
diagonal edge 34 on cylindrical liner 32, to which the 
holder is pivoted. When part of pipe P is pushed into 
the holder, the latter is elevated hydraulically, so 
that the pipe slides into mouse hole 28. A cable- 
operated pulley, or some hydraulic device, pushes the 
pipe out of the hole 28 into holder H to remove the 
pipe from the derrick. Patent No. 2,999,605, Ap- 
paratus for Moving Pipe Into and Out Of an Oil Well 
Derrick. 
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These patents were se- 
lected by Paul H. Johnson 
and James R. Head, pat- 
ent attorneys in Tulsa, 
Oklahoma. If you want a 
copy of these patents for 
further study, write the 
Commissioner of Pat- 
ents, United States Pat- 
ent Office, Washington, 
D.C. Price is 25 cents for 
each copy. 








Bit Stresses Rock 
Before Cutting 


Assemblies of cutters arranged about the bot- 
tom of this rotary drill bit induce tensile stresses 
in the formation being drilled, thereby reducing 
strength of the rock. Each assembly has a pair 
of sharp edged disc-like cutters 16, 17 with or 
without a toothed or corrugated rim. Between 
these two inclined cutters is a roller type cutter 13 
slightly recessed so that contact with the forma- 
tion is delayed until the other two cutters have 
been spread by the drilling weight and load. Pat- 
ent No. 2,998,857, Drill Bit. 


Mechanical Pressure Drops 
Sloughing Formations 


This invention is a process to stabilize produc- 
tive formations by creating a mechanical pressure 
with a fluid to counteract the pressures which tend 
to slough the formation. The pressure should be 
substantially equal to, but not exceed, the over- 
burden pressure to prevent fracturing the forma- 
tion. An expandable perforated sleeve, liner or 
gravel pack is placed adjacent to the formation to 
be treated. The pressure is continuously applied 
against the formation during production of the 
well fluids. The patent describes the various 
methods, along with a typical example, for creat- 
ing correct pressure conditions. Patent No. 
2,998,065, Method and Apparatus for Stabilizing 
Productive Formations. 


Hot Water Powers 
Downhole Heater 


Hot water circulates inside this oil well heater 
which is located at or near the bottom of the hole. 
The heater consists of a flexible bag 40 surrounded 
by metallic ribs 56. The device is lowered into the 
hole with the bag deflated which makes it easy 
to move it through the casing. When in position, 
water is circulated in the heater. Pressure of the 
water expands the flexible bag 40, pushing the 
ribs 56 against the casing 12 to improve conduc- 
tivity of heat through the casing and on to the 
surrounding well fluids. Paient No. 2,998,069, Oil 
Well Heater. 


Sonic Energy Heats, 
Pumps Viscous Oil 


This invention uses sonic waves to heat oil in 
the bottom of a well. A sonic generator 14 at 
surface of well induces sonic waves in tubing 13 
which transmits them to a sonic well heater 10 at 
the bottom of the hole. The heater consists of a 
tubular casing 40 having a number of internal 
baffes with small openings for the oil to flow 
through. The rapid back-and-forth movement of 
oil through the small openings causes the oil to 
heat. Patent No. 2,999,540, Sonic Heater for Wells. 
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gate prevents slip 
ye and centers tubing. 
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J v 
aceable slip inserts 
ii range of sizes 








Fast, safe, one-man operation. 


Strong, trouble-free design. 





Choice of gates at no extra cost. 
Multiple pipe-size slip bodies. 


You any length of tubing string 
in utn fidence with the heavy duty F1 
tubing spide Design features include a wide ; ; 
, ° Plain-Parallel gate in Plain-Parallel gate in 
safety 1 f f built-in strength +o Sans effici- single string position. parailel string position. 
ent, or! hand or foot operation ... and 
three p contact for automatic align- 
ment at load distribution. Optional at ; 
no ext! guard gate which centers tub- Better be Safe than Sorry — go Guiberson 
ing ar the slips or a reversible plain- 
parallel! hich handles a single string in 


eae post arallel strings in the other. THE GUIBERSON CORPORATION 


DALLAS, TEXAS. U. S. A. 














Multi dies offer added economy and 
conveniet The 1” slip body accommodates 
Vl of nserts. The 2” body handles 
14”, 1 or 2” inserts. The 242” body _— om re) >) 4-4-4) 4 
handle inserts and a 3” body with | (Ch (‘wile te1e8 
3” insert ivailable. Slip inserts are easily | i FR INC 

chang: nomically replaced when neces- 

sary. Dep lity, durability and versatility 
class the s today’s outstanding buy in 
tubing 
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water 








* water supply 
* injection pumps 
* o// we// pumps 


[2 ie, | »* booster and 
[ie RM ae transfer pumps 


























BJ Pumps for 
waterfiood and 
secondary recc 
project! 


Byron Jackson's. complete line of centrift 
pumps for waterflood and repressurization of 
ations include sizes and capacities for any’ 
ment...deepwell and submersible pi 
source water supply; booster and transf 
for treatment and process handling of r 


oman tecovery of crude oil. 


From one of the earliest pioneering 
installations—at Bradford, Pennsylvania in 
—to the World's largest subsidence am 
pressurization project in the Los Angi 
—Byron Jackson has been supplying pumps 
this specialized service. ; 


Whatever your requirements, there’s 


BJ design for the job, with special n 
and construction available as meet 
Pumps | are backed ae the long @ 


INJECTION PUMPS —Four of eight BI 
Pumps in the Los Angeles Harbor me 

tion station. A similar island plant has 8 
DVMX Pumps with a total c ity 
barrels per day—the World's largest | 
Operation | ; 


goes down standard casing for eff 
ume recovery of oil at =e or | 


ply in small diameter (544" OD 








BJ 
PUMPS FOR 
WATERFLOOD 


The only complete line of pumps for waterflood service 
.. proved in water supply, transfer, booster pumping, water 


=: 
w- 


a 
. 


injection and oil well pumping! 


RECOMMENDED PERFORMANCE 
SERVICE PUMPS AVAILABLE TYPE RANGES 


Deepwell Turbine Vertical Capacities to 110,000 bbI/day 





Submersible Vertical Capacities to 110,000 bbi/day 
WATER (For wells 8” 1.D. and larger) 
Subette Vertical Capacities to 10,000 bbI/day 
SUPPLY (For wells 6” |.D. and larger) 
Centrilift Vertical Capacities to 17,000 bbi/day 
(For wells 542” 0.D. and larger) 


DVMX Horizontal Capacities to 100,000 bb! /day 
Pressures to 3,000 psi 


4 
PUMP | INJECTION | a 

DCI Horizontal Capacities to 200,000 bbl /day 

SELECTION PUMPS (Double Case) Pressures to 5,000 psi 
; Hydropress Vertical Capacities to 20,000 bbI/day 

CHART f Pressures to 4,000 psi 
f OIL WELL Centrilift Vertical Capacities to 17,000 bb! /day 

PUMPS (For wells 542” 0.D. and larger) 


VLT Vertical Capacities to 70,000 bbI/day 
Pressures to 250 psi 











BOOSTER 
PUMPS VMT Vertical Capacities to 1,500,000 bb! /day 
Pressures to 1,000 psi 





Bilton Horizontal Capacities to 40,000 bbI/day 
Pressures to 225 psi 


TRANSFEK SMJ Process Horizontal Capacities to 50,000 bb! /day 
Pressures to 650 psi 


Horizontal Capacities to 135,000 bbI/day 


SM Process 
Pressures to 850 psi 


Complete information on BJ Pumps for waterflood service is available — phone or write today for Bulletin 1-1710. 


These two horizontal DVMX pumps in a waterflood project 
provide a total of 46,700 barrels per day at 1440 psi. 

Four high pressure, vertical BJ Hydropress Pumps, shown at 
upper right, are combined for high capacity waterflood service. 


Byron Jackson Pumps, Inc. 


A SUBSIDIARY OF BORG-WARNER CORPORATION wo = 
P.O. Box 2017, Terminal Annex ¢ Los Angeles 54, Calif. JACKSON 


PRINTED IN U.S.A 





It suits our 
‘““make-up’’ 
when they use 
Web Wilson 


Tongs. ee 


We get our| 
best ‘‘break’’ | 
with Web Wil- 


son Tongs. 


IN POPULARITY 
WEB WILSON TONGS 


Leader in performance through 
advanced design and superior construction 


¢ Lower initial cost ¢ Proved lowest maintenance cost 
e Self-locking latch « Only 3 jaws required ¢ Special alloy heat 
treated steels « Types for all sizes of drill pipe, tubing and casing. 


SOLD ONLY THROUGH SUPPLY STORES 


“Wl Toot fo Uuntched Faformanoe” §°3t moons 


DIVISION OF JOY MANUFACTURING COMPANY 
GENERAL OFFICES: HOUSTON, TEXAS 
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When ) grass s not controlled, defect 
recordings uld be overlooked 

TRU-TECH-TRON produces positive recordings of de 
fects—‘‘grass” or “noise” is eliminated 
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Trinity 


be e ae ha Pie ss ia an ae 
Te eR St 
IMPERMEASBILITY 


A Complete or 


Low Density TRINITY LITE-WATE 
PROVIDES PERFECT 


Cement PROTECTION 
that is FOR CASING 


HIGHLY 
IMPERMEABLE a. 


OF 
Trinity Lite-Wate fulfills TRINITY LITE-WATE 
all important functions PREVENTS 
when placed in an oil or MIGRATION 
gas well. OF UNDERGROUND 


DS 
PERMEABILITY ta 2 


TEST DATA 


All slurries were prepared according to pro- 
cedures of API RP IOB and cured at 140°F 
and atmospheric pressure for 72 hours. 


Percent Slurry Wt. | Permeability 
Mixing Pounds Per | Millidarcys* 


sensed oe IMPERMEABILITY 
65 ___ 13.66 __ 0.001 OF 


ca Soe eS | TRINITY LITE-WATE 
as a 0.001 PROVIDES PERFECT 
95 _— ann |S CASING 


105 12.14 } 0.002 SEAT 
115 11.89 0.003 





° A darcy is that measurement of permeability 
that will permit a liquid having a viscosity of 
one centipoise to flow at the rate of one 
milliliter per second through a specimen one 
centimeter in length and having a cross 
section of one square centimeter under a 
pressure difference of one atmosphere. A 
millidarcy is 0.001 darcy. The permeability 
of Trinity Lite-Wate cement is expressed in 
millidarcys. 


‘I’ Fe £ mw 3°’ Ss 


PORTLAND CEMENT DIVISION 
GENERAL PORTLAND CEMENT COMPANY 





ee DALLAS: FT.WORTH: HOUSTON 
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What’s Ahead in 
Contract Drilling 


Last month we presented the views of seven key industry leaders on the nature 
f contract drilling in the future. It was our intention to include under the same 
eport interviews with George B. Kitchel, vice president, Kerr-McGee Oil Indus- 

tries, Inc., of Houston, Tex., and Walter Kalteyer, vice president, Hunt Drilling Co., 


Lorpus Christi, Tex. 


Hurricane Carla struck a hard blow to coastal Texas and Louisiana... the 
precise areas in which both men manage drilling operations. Interviews had not 
been fully completed when Carla struck, and the full time and energies of our inter- 
viewees were badly needed in their own jobs. All forms of communications were dis- 

pted at presstime last month, and comments of these two drilling executives were 
delayed. Because what they have to say is of such vital importance to those con- 
erned with offshore drilling and with Texas Gulf Coast inland operations, their 


remarks are presented now. 


“Offshore activity 
steady... may 
increase slightly” 


a 


vice president, Kerr-McGee Oil Indus- 


ton, Texas. 


many offshore rigs are running now 
\isiana and Texas Gulf Coast? 


ild estimate between 58 and 60 rigs 
ting in the Gulf of Mexico. 


does this compare with any previous 


a iow 


ne time there were probably as many 
as 66 or 67 offshore rigs in operation, or about 
six to nine more than the number now working. 
About tl years ago only 39 or 40 rigs were 
operating 


Q. How does the offshore activity look to you 
now for the remainder of this year? 

A. I would say offshore activity will continue 
at about the current pace of approximately 55 
to 60 ris which is about all available deep 
water rigs. Rigs having a water-depth capacity 
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of less than 40 ft. may not experience this same 
degree of activity. 


Q. Is there a demand for deep water rigs 
now? 


A. Any rig that can operate in the hurricane 
season in water deeper than 40 ft. is in demand 
and working. 


Q. What about offshore activity next year 
and beyond? Is it still going to be steady? 


A. We think it will be reasonably steady, 
with a gradual increase of one, two and maybe 
three rigs as new rigs become available. 


Q. What are some of the factors responsible 
for this continued high offshore activity? 


A. There are still plenty of structures to be 
tested and practically all of them will require 
additional development wells. 


Q. Are these structures in relatively deep 
water? 


A. We are moving further out into the Gulf. 
Fields nearer the shore and in shallower water 
have been developed more than those further 
out, because it is cheaper to drill and produce 
them. 


Q. A lot of contractors over the U. S. 
probably are not really aware of what’s going 
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SIX REASONS 
WHY O-C:T CASING HANGERS 
OUTPERFORM OTHERS 














































































































Fig. A. 


The curves above show inward diametrical 
deflection of 5%-inch J-55 casing suspended 
in a C-22 casing hanger. Deflection is plotted 
in 0.001-inch units at 9 points. Test loads 
were 60,000, 120,000, 180,000, and 230,000 
pounds. 
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Fig. B. 

These curves show inward diametrical deflec- 
tion of a standard API coupling at various 
points. During the pull tests, this coupling 
was placed below the C-22 casing head for 
which deflections are shown in Fig. A. Deflec- 
tions plotted in Fig. B were observed at the 
same time and at the same loads as those 
in Fig. A. 
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1. Slips in O-C-T casing hangers 
cause only minimum casing deforma- 
tion. For example, a typical O-C-T 
hanger, the C-22, actually causes less 
deformation than a standard API 
coupling! Results of puli tests at 
casing loads up to 230,000 pounds 
appear in Figures A and B. These 
results mean that O-C-T casing hang- 
ers cause little reduction of casing 
I.D., giving you full-bore access for 
tools. These hangers also give you 
dependable casing suspension, with 
no danger of slipping caused by ex- 
cessive pipe deflection. 


2. O-C-T’s slip-bowl design (See 
Fig. A) gives you automatic shock- 
absorbing action that protects casing 
heads by converting a large part of 
any sudden load shock into a down- 
ward force component. This helps ex- 
plain the remarkable fact that no 
O-C-T casing head has ever split in 


service! 


3. O-C-T’s slip-bowl hanger design 
does not allow seat wear to change 
the angle of the slips. Many other 
hangers with slips that engage the 
casing head directly no longer remain 
at the proper angle as seat wear 
occurs. 


angle of O-C-T casing 
head seats gives superior load-bear- 


This test equipment was used to obtain deflec- 
tion data presented in Figures A and B. The 
hydraulically operated device at left can test 
tubing and casing hangers at loads as large as 
1,000,000 pounds. 


ing qualities and reduces compression 
forces on casing. Many other hangers 
are designed with 7-10 
that produce excessive compression. 


seat angles 


5. O-C-T casing hangers are always 
designed to provide all the practica! 
load capacity needed in properly de- 
signed casing strings. 


G. Weight is evenly distributed on 
packing in O-C-T hangers automati- 
cally. Many other hangers require 
manually setting screws to distribute 
weight properly. 


eeeeeeeeeneeeeeeeeeeeseeseeeeeeeeeeeeeeeeeeeeeeeeee 


For more information on the design advantages you get from O-C-T casing 
hangers, see your O-C-T representative. His know-how and experience are at 
your disposal from the time you start planning your completion until your 


O-C-T wellhead is set in place. 


conkers progiese ts 0.claiby practice ©o-C-T 


OIL CENTER TOOL CoO. 


SUBSIDIARY OF FMC CORPORATION 


Address Export Inquiries for All Countries to 
P. O. Box 3091, Houston, Texos 


For Further Information on Advertised Products See Reader Service Card ] 4 7 
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MID-CONTINENT 
PROVIDES FAST...EFFICIENT... 


Re] iaintenance of subsurface, plunger 
typ handled by Mid-Continent through 
an ex | system of pump shops. Each shop 
personnel who are trained and 

n repairing all makes of pumps. Tools 

are available along with complete 

to handle all types of maintenance 


Pumps are cleaned and inspected, 


worn parts are replaced, and then reassembled 
and tested. After being repaired, pumps are 
greased, painted and protected with a dustproof, 
waterproof ordnance wrap. They can then be de- 
livered to the field for immediate use, or safely 
stored until needed. To keep your pumps 
operating in top condition, call Mid-Continent 


for factory-type pump repair. 


UP1-1 


RAID-CONTINENT SUPPLY CO. 


THE WORLD'S LARGEST INDEPENDENT OIL FIELD SUPPLY COMPANY 


Mid-Continent Building, Fort Worth, Texas « Export Division: 45 Rockefeller Plaza, New York 20, N.Y. Cable: MIDCUMPORT WYK 
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Here’s a combination pump anchor and pack-off that is the 

ideal solution for wells where a shoe or seating nipple has not 

a been provided for the pump. It’s the Oilmaster Insert Pump 
M4 Anchor—a vertical setting pump anchor that requires no rod 
) 


ai = 
Titiiitiiiiis so. 


rotation (either forward or backward) to set, release, pack-off 
or re-position the anchor in the well. 


ene | 








Onn 


> There’s no risk of unscrewing the rod string 
while installing or releasing the Oilmaster 
Anchor. 


AUT 


—— enc er nance 


ee. 





The Oilmaster Anchor can readily be set in 
crooked or directionally-drilled wells. 


New! Advanced type 

of collet design maintains 

pena Birman = No clutch arrangement is required on the 

evices, It’s simple, positive, 
trouble-free! ib ts 

The Oilmaster’s compression pack-off provides 
a positive seal, even in worn, pitted or “ring- 
wormed” tubing. 


| 
i 
ut 


The Oilmaster Anchor can be set, released and 
re-set without damaging the packing element. 
No shear pins are used! 


The Oilmaster Anchor provides a positive hold- 
down, even should the well flow through the 
pump. 


COMPARE the above advantages against 
the pump anchors you are now using. Why 
jeopardize your wells with anything less than the 
Oilmaster Insert Pump Anchor? 


Want More Facts? 
Ask for Bulletin 6104 which 
gives details, cutaway views 
be . and operating data. No obliga- 
TING SLOT— 2 
Gi TOOL Co, tion of course! 


oreo 


° TN, UT 


nencatreonntgoclt : - 








DISTRIBUTED BY: Beacon Supply Company * Dominion Oilfields Supply Company, Limited * Industrial Supply 
Company * National Supply Division, Armco Steel Corporation * Union Supply Company 
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QA QA QA 


on as to cost. Can you give any relative infor- 
mation or range on what it costs to drill a well 
offshore? 


A. Many variables, such as the depths of the 
well and the water through which it is drilled, 
affect the cost of drilling an offshore well. 


Q. What 
age price for a 


or J ‘ 
ov It. of iter ! 


approximately, is an average foot- 
10,000 ft. development well in 


it $9 per ft. Of course, the tangible 
vould be the casing, tubing and things 


. What are some of the generalized day rate 
figures for offshore rigs, say a platform tender 
oran e unit? 


A. A platform tender unit would work from 
$3800 to $4000 per day depending upon a few 
variable items that sometimes the contractor 
furnishes and other times the operator fur- 
nishes. Tl would include fuel, large blowout 
preventers, degassers, cementing and logging 
units me are working now at around $3950 
per da 


would be the day rates for a rig 
to Kermac’s Rig 47? 


Rig 47 would work for about $5300 
us or minus $100 or $200 per day. 


t does insurance cost on an offshore 


innua! cost for insurance is in the 
neig dof 5 to 6% of the investment. 
Using the six percent rate on a $4,000,000 unit, 
which either the biggest nor the smallest, 
the annual premium would be $240,000, or 


about $650 per day. 
@. Is there any best way to drill wildcats 
A. The 


rig to ar] 


just pul 


ubmersible unit is the most economic 

a wildeat. If you get a dry hole, you 
the top casing and float the rig away. 
If some kind of permanent structure is used and 
a dry hole results, you’ve lost the structure 
except for the salvage value. The cost of sal- 
vage is high. The services of derrick barges 
and things like that can cost anywhere from 
$7,000 to $10,000 per day. Installing the struc- 
ture and taking it out would cost about $10,000 
per day. And it takes several days to do it. 


150 


Q. Where will the big mobile units find their 
best place? 


A. The big mobile units, of course, are excel- 
lent for wildcatting and in piercement-type 
dooms where you have to feel around before you 
can isolate or locate the pay area. After that 
has been done you can come in with a self-con- 
tained platform or tender platform, because 
you know you are not building the platform as 
a take-out item. You are assured of production 
before you build it. 


Q. What are some advantages of a large 
mobile unit like Kermac’s Rig 47? 


A. Large mobile rigs offer three primary 
advantages: mobility, economics and the ability 
to start a well on short notice. At one time the 
operation of mobile units was limited to rela- 
tively shallow waters, but this is no longer 
true. Our Rigs 46 and 47, for example, can 
operate in 70 feet of water and our Rig 54, 
now under construction, will work in 175 feet 
of water. 


Q. Has there been any changes lately in con- 
tractor-operator relationships? 


A. No. Offshore, the relationship has been 
good. Back when there were only 40 rigs run- 
ning and 30 rigs idle, competition was great and 
the contractors cut their own throats by 
sharply underbidding each other at lower than 
cost figures. Now that there is enough work to 
keep 50 to 60 rigs running, prices have come up 
to where they are fair between the parties al- 
though they are not as high as they were five 
years ago. Naturally, operators say prices are 
now a little too high and contractors say they 
are a little low, but actually there is not a great 
difference of opinion. Prices are more stabilized. 


Q. Have you any ideas or suggestions for 
improving the contractor-operator relationship 
for the benefit of both parties? 


A. One important need is a more thorough 
understanding between the contractor and 
operator as to what the contractor is bidding 
on and what the operator expects him to do. 
This would eliminate haggling later when 
changes are made. This problem doesn’t occur 
when drilling continuously for one operator. 
But when a contractor goes to work for a new 
operator, he has a little trouble understanding 
just what that operator will demand of him. 


Q. Is there much turnkey work performed 
offshore today? 
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From the minds of men... 


THE FOUNDATION FOR TODAY'S ACHIEVEMENTS CAME 
FROM THE MINDS OF INSPIRED AND TALENTED 

MEN FROM THE MINDS OF MEN ALSO WILL COME 
THE ADVANCES OF THE FUTURE ONE OF 

EVERY TEN SCHLUMBERGER EMPLOYEES 

IS PRIMARILY ENGAGED IN RESEARCH AND 
ENGINEERING EIGHT PER CENT OF SCHLUMBERGER 
INCOME IS REINVESTED IN THIS WORK IN THE 
FUTURE, AS IN THE PAST, YOU CAN DEPEND 

ON SCHLUMBERGER FOR THE MAJOR 

ADVANCES IN WELL LOGGING. 


SCHLUM™MBERGER 


LEADS IN RESEARCH AND DEVELOPMENT 
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‘OIL PRODUCTION + THOUSAND BARRELS 


correct timing of frac jobs 
can improve your profits 


ars of intensive experience in engi- 
vith the aid of the Frac Guide* 
neers an intimate knowledge of how 
ristics influence results from frac 
f fracture treatments is one of the 
irned from this study and experience. 
neers are not in the business of 
they can help you determine what 
iy of payout, folds of increase and 
n you fracture your wells. 
tory shown here of a waterflood 
me of the many situations where 
» can be vital to profits. 
program on this flood, which began 
veak rate of production, resulted in 
000 barrels of oil. The hypothetical 


the net gain might have been 118,000 


frac program had been performed 


ther Information on Advertised Products See Reader Service Card 


18 months earlier. This would have been 63,000 barrels 
more than the amount actually recovered. 

In addition to increasing recovery, the earlier frac 
program would have hastened payout and reduced total 
operating costs. The result would have been greatly 
increased net profits. 

If your decline curves and formation energy records 
indicate that fracture treatments could help, now is the 
time to ask Dowell to engineer and compute a treatment 
program. Don’t wait too late. Dowell services and 
products are available in North and South America, 
Europe, North Africa, and Iran. Dowell, Tulsa 14, 
Oklahoma. 


*DOWELL SERVICE MARK 


SERVICES FOR THE OIL & GAS INDUSTRY 


DIVISION OF THE DOW CHEMICAL COMPANY 


Production history of a waterflood project, showing results 
obtained from fracture treatments 36 months after peak rate 
of production. Estimated results from fracturing 18 months 
earlier are also shown. (From paper entitled, ‘“Waterflood Fractur- 
ing Pays Off,” By John P. Powell and Kenneth H. Johnston, that 
appeared in IPAA Monthly, October, 1960.) 
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Butane 


e Gasoline 





Repressuring 


bn. 





SEVEN 


ROILINE MODELS 
from 200 to 706 


maximum horsepower 
Transport 


ARIZONA, Casa Grande, Engine Service Company, In MICHIGAN, Reed City, Hafer Engine Company PENNSYLVANIA, Pittsburgh, P. C. McKenzie Company 
ARKANSAS, Paragould, Wonder State Manufacturing Co MINNESOTA, Minneapolis, Central Equipment Co. Bradford, R. R. Reck Company 
CALIFORNIA, Long Beach and Bakersfield MISSISSIPPI, Jackson, Southern Engine & Pump Co. TEXAS, Roesten, Osten, Sen Aateste, Kilgore, 
Engine & Equipment Company NEW JERSEY, Kenilworth, Callahan Equipment Co, jo Engine & —— Co. 
COLORADO, Denver, Emrick & Hill Engine & Equipt. Co. NEW YORK, Syracuse, Schenectady and Lisbon 
KANSAS, Garden City and Great Bend J. C. Georg Corporation > 
Carson Machine & Supply Co. OHIO, Columbus, Cantwell Machinery Company Odessa, as ee & ry™ Inc - 
LOUISIANA, New Orleans and Shreveport OKLAHOMA, Oklahoma City and Tulsa Wichita Falls, Nortex Engine & Equipment Co 
Southern Engine & Pump Co. Carson Machine & Supply Co. WYOMING, Casper, Emrick & Hill Engine & Equipt. Co. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. / New York ® Tulsa * Huntington Park, Calif. 


Factories: Waukesha, Wisconsin; Houston, Texas; Clinton, lowa 


Lubbock, Farmers Supply 
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er gauger. Where 
irily install a gauge 
install a unibolt 
2). A calibrated 
nserted in an upper 
(Fig. 1). 
sure reading, just 
ctor in the Gauge 


rn engages a J-slot 


T GAUGE VALVE 


» gauge do the work of many 


and opens the valve, exposing the 
gauge to well pressure. Remove the 
gauge and the valve closes auto- 
matically. Since a single gauge is 
used for any number of wells, that 
be checked 


brated frequently to insure accurate 


gauge may and cali- 
pressure readings for all wells. No 
gauge inventory. No breakage. No 
replacements. No repairs. Safe and 
easy to use. Stainless steel throughout. 


Connector, or upper element (Fig. 1), 
is attached to gauge and carried from 
well to well. 

Gauge Valve, or lower element (Fig. 2), 
is installed on the tree permanently. 


BOLT 


THORNHILL CRAVER co. 
P. ©. Box 1184, Houston, Texas 
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A. Not too much. The risk and the magnitude 
of the money as compared to land rigs is so 
great that turnkeying is not used. Operators 
offshore know the contractors and seem to have 
a little more faith in them to operate on a day 
work basis. 


Q. What are your thoughts regarding the 
adequacy or inadequacy of drilling personnel 
and especially in the crews and supervisory 
men ? 


A. At this time, we are not pinched for good 
men. We can get experienced men to work off- 
shore because they seem to prefer the work 
schedules. They work 12 hours per day for 
seven straight days. Then, they stay ashore 
for seven days. For each week of work they 
get their salaries plus overtime, and everything 
over 40 hours is overtime. They make as much 
money in one week as they would for two weeks 
work on a land rig. In other words, they get 
26 one-week vacations per year and work very 
hard for 26 weeks. 


Q. Is it common to pay boat travel pay too? 


A. Yes. Employees are compensated for that 
but at a travel time base rate, not at their 
normal work rate. 


Q. Is there a shortage of qualified drillers or 
roughnecks offshore now? 


A. Not at this time. It is pretty well balanced 
out and we’re not suffering. I don’t think other 
offshore contractors are lacking good men. 


Q. How extensive is the recent movement to 
unionize offshore crews? 


A. I don’t know exactly. There is a movement 
under way to unionize both drilling and boat 
crews. 


Q. From the contractor’s viewpoint, what are 
some of the significant differences in drilling 
offshore as compared to conventional onshore 
contracting ? 


A. The elements are of particular significance 
in offshore operations. I mean by that the 
weather, the seas, water action, currents and 
things of that nature which cause the biggest 
trouble. Another difference is the longer supply 
lines needed for offshore work. For instance, 
you may be 100 miles from your base of opera- 
tions and that 100 miles may be from a long 
8 to 10 miles per hour away by boat. Long 
supply lines require good advance planning. 
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Q. Have there been any significant develop- 
ments in equipment, methods or barge designs 
in recent years? 


A. Nothing particularly unusual. There is 
some thought being given to submersible re- 
movable tender platforms so that a tender rig 
can go out with a removable tender platform 
floated in place with the derrick on it. If pro- 
duction is encountered and a well completed a 
permanent platform is installed. If the hole is 
dry, the complete unit is floated and removed. 


Q. Is there any preference of type of rig 
power at this time for offshore rigs? 


A. There is a preference for diesel-electric 
over anything else. I think all new offshore rigs 
wi!l use diesel-electric power because it permits 
a better arrangement of equipment. 


Q. Any new and interesting offshore develop- 
ments ? 


A. One item being given great consideration 
is underwater completions. I anticipate that 
within the next year or two we will see great 
strides in the development of equipment and 
techniques to complete wells underwater. We 
must develop this phase before we can go into 
extremely deep water. As we pass the 200-ft. 
water mark, underwater completions are more 
of a must. This is going to advance rapidly, and 
the floating drilling rig is going to have a place 
in extremely deep water as well as some of the 
big submersibles. 


Q. What is the picture on multiple comple- 
tions offshore? 


A. This will continue. As in the past, there 
will be dual and triple completions wherever 
possible. 


Q. What is the most popular size hole pro- 
gram for a single zone completion? 


A. For single zone completions in the 10,000 
to 12,000-ft depth range, the program would 
be a 1034-in. hole for 7-in. casing. Casing pro- 
grams for deeper single zones would be 135-in. 
surface casing, a 95-in. hole for 7-in. or 514-in. 
casing or whatever it would take to make final 
completion. With multiple completions, we’re 
going into larger casing programs. The oil 
string needs to be fairly large — at least 75-in. 
if at all possible. Some may even make multiple 
completions in,.95¢-in. .casing. 
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Now, for the first time, you can have 
oil-treating equipment that’s designed, 
made, sold, and serviced by an 
integrated supply company. Since Hoil 
Equipment has joined the growing 
Continental team, you can have a single 
source of responsibility for your entire 
production package — from subsurface 
pump through LACT. . from 
engineering and quality control 

through installation and servicing. 


CONTINENTAL HOIL EQUIPMENT 


.. iS backed by trained personnel 
through teams of engineers, specialists 
and service men available from more 
than 135 Continental locations. 


.. Offers flexibility of sizes and 
capacities to meet oil-treating 
requirements at highest efficiency. 


. . lowers oil-treating costs with 
unitized, skid-mounted, prepiped, 
individualized units. 


Whatever you need in 
o/l-treating equipment... 
Continental's got it...worldwide 


Two-Stage Down-Flow Treating Systems 


Fluid-Packed Design, Horizontal U-Flow, 
Economy and Vertical Heater-Treaters 


Production Testers e Line Heaters 
Freewater Knockouts e Prover Tanks 
Oil Skimmers ° Gas Gard” 
Water Filters e Gage It 


Miscellaneous Pressure Vessels 


CONTINENTAL 


> fas EMSCO 


CONTINENTAL-EMSCO COMPANY, a Division of 
The Youngstown Sheet and Tube Company 
General Offices: Dallas, Texas 

Export Office: Now York, “ew York 
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HALLIBURTON FORMATION TESTING 
DELIVERS INFORMATION IN DEPTH 


Halliburton formation tests are designed to provide the 
greatest amount of information possible... even interpre- 
tation and calculation service to help you in making the 
decision whether or not to complete. 





Halliburton Testers are “well-site” experienced. They came 
up through the ranks where they learned to cope with the 
complexities of formation testing. Behind every Tester are 
the many engineers and technicians who give depth to 
Halliburton Formation Tests. 


The proof of performance is satisfied customers. We have 
a long list of them, dating back to 1926, the very beginning 
of formation testing...and we invite you to join them. 


Interpretat ind Calculation Service 
. another Halliburton testing advantage 


TESTING SERVICES 


COMPANY . DUNCAN. OKLAHOMA 
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*Trademark of Petrolite Corporation 
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NEW PARID 
DISPERSANT 
CONTROLS 

PLUGGING DEPOSITS 


To help you overcome the problems in petroleum 
production, transportation, and storage caused by 
residual hydrocarbon deposits, Tretolite research has 
produced a new chemical formulation with a remark- 
able record of success in field tests—Parip* Dispersant. 

PARID is not a solvent. It functions, not as a solvent, 
but with a wetting and detergent action dependent 
on the presence of free water in the system treated. 
It is an organic compound, soluble in hydrocarbons 
and dispersible in fresh water or brine. It contains no 
carbon bisulfide, chlorinated compounds, arsenic, 
acetone, or other materials which can damage refinery 
catalysts. It is not hazardous to handle, use, or store, 
It will not corrode production equipment. 

Available in either liquid or solid stick form, Parip 
effectively removes or prevents plugging deposits (of 
asphaltenes, bitumens, paraffins, and other substances 
normally insoluble in crude oil) which accumulate on 
rods, and in well tubing, flowlines, pipelines, and tanks. 

For detailed information on application methods 
and specific money-saving results, ask the Man in the 


Red Car, or write... 


SUBSIDIARY AND AFFILIATED COMPANIES 


CANADA, Edmonton, Alberta « ENGLAND, London 
GERMANY, Frankfurt, a. M. «© VENEZUELA, Caracas 


REPRESENTATIVES 


ARGENTINA, Buenos Aires « BRAZIL, Rio de Janeiro + COLOMBIA, Bogota 
ITALY, Rome + JAPAN, Tokyo « KUWAIT, Kuwait + MEXICO, Mexico, D. F. 


NETHERLANDS, The Hague «+ TRINIDAD, Port of Spain 


For Further Information on Advertised Products See Reader Service Card 
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FER BLOWOUT PREVENTER YF OTHER SALIENT SHAFFER ADVANTAGES... 
TICULAR REQUIREMENT! 
“Swing-Open” Doors for ...and still others 
fers are the units selected for Quick Ram Changes! your Shaffer 
most drilling applications. Type B has non-rising Locking Space-Saving representative 
Shafts for maximum compactness... Type E has rising Compacness! ‘Il aladl 
Locking Shafts for quick ram indication. P will gladly 
or YI ; Self-Cleaning Ram explain to you! 
cA are ideal where extra-high well pres- Compartments! 
sures are a problem. Each XHP unit is individually tested 
to 15,000 PSI Working Pressure in 746” Bore Size...to Completely Enclosed 


10,000 PSI Working Pressure in 9” and 11” Bore Sizes. mapa Kisfe- 4 
rt combine lightweight with adequate “Floating” Ram Design! fe 


pressure rating for a wide range of applications. LWS 
units weigh approximately half as much as other Pre- 
venters of comparable size. 

The above Preventers (except Type XHP) are available 


in choice of Double units (two Preventers unitized into 
one compact body for maximum space-saving)—or Single 
units. 

See your nearest Shaffer representative for complete 


oe Or write direct! “3 
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NOWSCO Nitrogen cuts 
completion cost — Job +1712 


*® 


YOU'LL 

NEVER 
LOSE 
ANOTHER 


WAB! 


(You won't even use one!) 


No need for swabbing when NOWSCO brings your well in. 


When this Texas offshore wildcat (see dia- 
gram) was completed to two gas zones, the 
contractor took no Chances on blowouts or fish 
ing. He called NOWSCO. 

Barged out to the drilling rig at 5:30 AM, 
the NOWSCO serviceman hooked up and had 
pressure on the lower completion within 15 
minutes! Injecting nitrogen at 3500 psi, he dis- 
placed all 8900 ft. of lower-string fluid in 1 
hour, then displaced 5000 ft. of the upper string 
in 35 minutes. Well was brought in by con 
trolled bleeding to atmosphere. Total time 
2% hours. Total cost $740! In addition: 


e Gas flow began several hours sconer 
e Saved several hours of expensive rig time 
Saved possible scarring of plastic coated 
tubing by swab cable 
Eliminated possible swab loss 
No chance of blowout 
Nitrogen techniques by NOWSCO save money 
in many other ways — increase penetration of 


hydraulic perforating, provide inert gas bub- 
bles to push frac fluids and spent acids out of 
formation, quickly lighten mud column to com- 
bat lost circulation, test pressure-tightness 
more sensitively than with fluid, prevent down- 
hole explosions when gas drilling through pay 
formations. 


NOWSCO Nitrogen comes to your site night 
or day, in self-contained transport-pump trucks. 
NOWSCO servicemen are veteran oil field 
vorkers thoroughly trained in nitrogen tech- 
niques. Backed by more than 1700 cost-saving 
NOWSCO jobs, they’re ready to service your 
wells with individually calculated injection 
rates, pressures, volumes. 

Want the NOWSCO story on your field con- 
ditions? Write or call today for on-the-job case 
histories. 

NOWSCO offers the only complete liquid 
nitrogen service ... from manufacture through 
field application. 

NOWSCO service trucks and operators are 
on 24-hour ready at Houston, Corpus Christi, 
Perrytown, Odessa, Orange and Lafayette, La. 


Originator and prime authority on liquid nitrogen techniques . . 


4, NITROGEN OIL WELL SERVICE COMPANY 


? 3602 West llth Street,Houston, Texas 


Telephone: UN 4-0965 


8900 ft 
——— 


ZONE 


NOWSCO Nitrogen 
displaced all of lower 
string and 5000 ft 
of upper string, as 
shown. Both were 
brought in by bleed 
ing Nitrogen t 

atmosphere 
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INSIGHT 
ANALYSIS OF DST DATA 


to give you a 
sharper view of 


the subsurface... 


VGq—-4a N E W—from Johnston Testers 


...engineered by the people who invented drill stem testing 
and brought the art to its present state of perfection. 


This new, deep-penetrating Engineering Analysis facilitates 
computation of hydro-dynamics, provides indicated 
permeability and presents an analysis of well bore damage. 
At modest cost, this comprehensive report will 

relieve your engineering staff of laborious detail work. 

You will find Insight Analysis invaluable in 

avoiding the risk of passing up a producer. 

For more information about this new service, call Johnston 
Testers in your area, or write: 


JOHNSTON TESTERS 


HOUSTON, TEXAS 
CALGARY, CANADA 
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Cutter arms are opened by pump 
pressure. Spring pressure and 
“pulling up” force arms to retract 
into body. 


New Servco Hole Opener drills like a rock bit 
...opens hole up to 3 times faster! 


Enfarges hole up to twice the drilled © Just a casual look at the new Servco Expandable Hole Opener tells 
diameter in hard or soft formation. you it’s a simple, rugged tool, built to take a lot of hard downhole 


rca opening by direct pump use. A closer look reveals the secret of its exceptionally fast pene- 


Full volume circulation at all times. 


Choice of fluid flow—substantially 
through the pilot or entirely through can be opened (up to twice the drilled diameter) three times faster 


tration—the use of rock bit-style cones. In operation, the Servco 
Hole Opener drills like a rock bit. Actual job records show holes 


cone recesses. than with conventional hole openers. Cementing, gravel packing... 


Choice of cones for the most efficient any casing clearance operation...can be completed faster and more 
cutting. 


Simple, rugged construction. A 

minimum of parts insures trouble-free 

operation. be glad to work with you to get the maximum results. 
Field Offices: Ventura, 


SERWCO 
, 
ERVCO Bakersfield, Lafayette, 
> > TH > Harvey, Casper, Oklahoma 
.the modern drilling tools uu San Maeatin doeen. 
General Offices: 2440 Cerritos Ave., Long Beach 6, California Denver, Farmington, 
Canada: 6909 104th St., Edmonton, Alberta * Venezuela: Apartado 198, Maracaibo } Williston, Carmi 


France: 106 rue Lauriston, Paris 16 * Trinidad: P.O. Box 104, San Fernando 
Mid-East: Macridge Petroleum Equipment-Supply Co., S.A.L. Beirut, Lebanon 


effectively, resulting in important rig-time savings. 
Call your Serveo field man on your next hole opening job. He'll 
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The “OILWELL” string... 


SERVICES 














why “Oilwell” Century Pumping Units pay dividends 


eason for success. In the case of our 
Units, the reason is as plain as day: 
after we surveyed operators to find 
ited in pumping units. They asked for 
conomy, simplicity and safety. We gave 
se outstanding Century features: 
bility comes from the primary struc- 
ing rigidly welded and perfectly aligned 
on post legs widely spaced on a solid, 
heir economy comes from wearing parts 
avy-duty service. Their simplicity and 
vell servicing comes from an easy-to-roll- 


back arc with automatic latch, and from a one-piece 
slant-slot yoke. Ease of care and operation comes from 
the fact that routine maintenance can be done at ground 
level. Safety comes from the Type G Cranks that make 
maximum use of counterweights and are easy to adjust 
with the operator working safely to the side of the unit 

. with lots of toe room between weights and floor. 

From design theory to the smallest actual details, Cen- 
tury Pumping Units are the most modern, most efficient 
available. For full information, write or ask for a free 
copy of our descriptive booklet 27-61. 


USS and “‘Oilwell”’ are registered trademarks 
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The service is great in The Pump Room 


It’s a different sort of menu than you’ll find in Chi- ing. On certain pumps, such as SpuN METAL sectional 
cago’s famous Pump Room, but you can’t beat “‘Ojil- liner subsurface barrels, “Oilwell” offers an exchange 
well” pump shop service anywhere. Every “Oilwell” service that gives you an indentical reworked barrel at 
pump shop is staffed with specialists who have a back- less than half its original cost. No matter what your 
ground of technical and operating experience. pump problem is, take it to the nearest “Oilwell” 
They’re there to help you with your pump problems, pump shop where you'll get the superior service that 
whether it’s pump selection, maintenance, or rework- comes with every “Oilwell” product you buy. 





iii = Meet Don O’Bryan 


if [ if iff, Don is the “Oilwell” store manager in Houston, and 
! | he has the background it takes to help you with your 


problems. He’s been with “Oilwell” 28 years, and he 
é 3 dat knows the oil business inside and out. 


Every “Oilwell” store manager is there to see that 
| 1 ' 
_ 
r 


| 


§ " 
1 1 | you get what you need—emergency-fast when neces- 
’ ie sary. From pumping unit and prime mover to the 
7 perforated nipple on the bottom of your tubing string, 
a € : “Oilwell” stores are stocked with top quality produc- 
bn * 
~ 
te 


ae ——- 


ing equipment in the types and sizes that are locally 

, popular. They carry everything you need from the 

' hundred-and-one fittings, small tools and miscellane- 

. ous hardware to flashlight batteries and wiping rags. 
And store men like Don O’Bryan have access to the 
knowledge and up-to-the minute information to help 
you on practically any equipment problem. That’s a 








good reason for stopping by your “Oilwell” store. 








Executive and Export Offices: Dallas, Texas 
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Of Approval -worLDwiDE 
RNA 


un of three years, Wilson Supply International Division 


e stamp of approval for its service to oil producers around 


oo = 
ind the Wilson Supply International offices in Houston WILSON 


staffed with veteran supply men, experienced in handling 


for overseas operations. At the other end of the line, the SUPPLY 


[International representatives have an earned reputation INTERNATIONAL 


equipment, rendering fast field service. DIVISION 
ipplies or a complete drilling rig... 


your Wilson Supply 


representative will get you what you want . . . when you 
has been the byword of Wilson Supply operations for 40 
for catalog information on the complete lines represented 


ply 


Supplies 


International. 


+ 


Tubular Goods e Production Equipment * Drilling Machinery « Packaged Compressors e Fishing Tools 





from GRANT 
in the 


BUTTON 
DRILBLADE 
STABILIZER! 


Now—to the economy of drill string stabilization 
with Grant detachable blade stabilizers—you can add 
greater safety than ever before. 





sia 


Grant’s entirely new concept in blade design is this all-new 
Button Drilblade* of forged and heat-treated aluminum with 
press-fitted, individually hard-faced, mild steel inserts. 

It cannot break off or come loose in the hole. 


Longer downhole life of the all-new Button Drilblade is achieved by thicker 
application of tungsten carbide, made possible by the cupped design of the insert 
heads. Also, a new type of rod delivers a higher percentage of the hard 

metal to the bearing surface. 


Tensile strength and density of the forged aluminum blade body is further 
strengthened by the press-fitted steel inserts. Thus, neither the blade nor the inserts 
can work loose or break off. Yet the blades are easily washed over. Drilblades 
are retained in the Stabilizer body by tapered slots, engineered so that the blade 
is actually tightened during use, and by Double-Safety Lock Plates. Removal of Lock 
Plates permits the blades to be easily changed on the rig floor. 
The Grant Drilblade Stabilizer—already the preferred 
tool for directional drilling all over the world—is now the most 
dependable tool available for this work. 


The new Button Drilblade is fully interchangeable with Grant standard 
blades. It is available in all body sizes ‘round-the-clock from your 
Grant service man—or write Grant direct for specifications and prices. 


lila (RANT On Toor COMPANY 


2042 EAST VERNON AVENUE, LOS ANGELES 58, CALIFORNIA - Cable Address: GRANTOOL 
DISTRICT OFFICES AND WAREHOUSES: Bakersfield, Compton, Ventura, Woodland, Calif. + Liberal, Kan. * Harvey, 
Houma, Lafayette, La.* Laurel, Miss. * Farmington, Hobbs, N. M.* New York, N. Y.* Ardmore, Oklahoma City, Okla. 
Corpus Christi, Houston, Kilgore, Odessa, Tex. * Casper, Wyo. * Edmonton, Pincher Creek, Ft. Nelson, Canada 
Representatives in Argentina, Brazil, France, Italy, Middle East, Mexico, Venezuela 
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SIMPLIFY TREE CONSTRUCTION... AT LOWER COST 
W-K-M Cross Type Multiple Completion Gate Valves 


These 
equivaie 
proved 
as nor 
double-t 


for a 


nultiple gate valves cost less than W-K-M Cross Type Gate Valves are avaiiable for dual, 
nents and provide all of the service- triple and quadruple completions. Specify W-K-M — 
of regular W-K-M “Gate Valves such at leading supply stores everywhere. Write for Cata- 


ed operation, Teflon* seat inserts for log 200. W-K-M Division of ACF Industries, Inc. 
ealing, and parallel expanding gates P. O. Box 2117, Houston, Texas. 


and downstream seal. *DuPont's tetrafluorethylene resin 


When So Much Depends on a Valve...Specify W-K-M. 


> 


ci 





W-K-M DIVISION 





ACF INDUSTRIES 





er Information on Advertised Products See Reader Service Card Novem ber 1961 Petroleum Engineer 











QA QA QA QA QA QA 


“Activity has been 
up...and as far 
as we can see, it 
looks very good”’ 


WALTER KALTEYER 
Vice president and gen- 
eral manager, Hunt 
Drilling Co., Corpus 
Christi, Texas 


Q. What is the area your opera- 
tions cover ? 


A. Virtually all the Texas Gulf 
Coast, in Railroad Commission 
Districts 2, 3 and 4. 


Q. How has activity been there 
this year? 


A. This year has been very 
good for us, and I would say that 
our company experience probably 
reflects the industry here. 


Q. Is activity in your area up or 
down compared to last year? 


A. Up. Some of it has been due 
to an accelerated program by one 
major producer who had 35 rigs 
running at one time. 


Q. How does the picture look 
for next year in your area? 


A. As far as we can see, it 
looks very good. We are receiving 


Petroleum Engineer 


November 1961 


more and more bid requests and | 


I think that indicates better busi- 
ness. 


Q. What seem to be some of the 
controlling factors as to whether 
drilling is up or down? 


A. Principally the interna- 


tional situation. Our producing | 


allowable days haven’t changed 
considerably. It looks like they 
are pretty well set at a low figure 
of 8 to 10 days. I would think it’s 
the future demand the operators 
anticipate that influences their 
drilling programs. 


Q. Has gas been a factor? 


A. Of course. This has been an 
active gas area but that has been 


going on for three years. People 


still drill for oil. 


Q. Would you say operators 
are in a little better shape now 
than two years ago? 


A. I think they are because || 


they have gone through their 
operations on an economy drive. 
As a result their profits look 
better, and when their profits 
look better I think they are more 
apt to do more development 
work. 


Q. Do you have more drilling 
by independents or majors in 
your area? 


A. The majority of our work is 
for major companies. Of course, 
we operate just five rigs and 
they’re usually taken up by ma- 
jors. Independents do a great deal 
of the drilling down here. 


Q. What are your thoughts on 
the adequacy or inadequacy of 


drilling personnel, especially the | 


crews and field supervision ? 


A. We suffer a great deal from 
concentrated industrial develop- 
ment in this area. Petrochemical 


W-K-M 
Multiple-Completion 


Valves 


W-K-M Multiple-Completion Valves 
are built with Teflon seat inserts 
for dead-tight sealing, pressure- 
seal bonnets, superfinished stems 
equipped with roller bearings, and 
sealing surfaces protected from 


| the flow. 


Sizes: 134” and 2” 
Working pressures: 2000, 3000, 
and 5000 Ibs. 
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W-K-M DIVISION 
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NEW CONCEPT 
<MULSION TREATING 


combines PETRECO E'ectric Precipitation 


Carefull to offer petroleum pro- 


in crude oil emulsion- 
breaking nce, 


Chemel 


} 
aucel 


the new PETRECO* 
blends the time-proved 
eflectiver PETRECO electric precipitation 
and Tri hemical demulsification .. . 


the ¥ ition of a closed pressure 


vessel dded utility and economy 


of a built essure de-gassing section. 
Requires Little or No Heat 


] 


By elin he usual demulsifying heat 


requirems by treating in a vapor-tight 


pressu light ends are conserved, 


true A.P.] maintained, and volume 


ition are avoided. You have 


losses i! 


more at a higher price. The 
easily |, fully-automatic PETRECO 


Cheme!l ter also saves fuel and mini- 


mizes rrosion problems. 


Doubled Throughput 


In | ition on a West Texas lease, 


t™ 


one 6 | iter dehydrated over twice 


as mucl en time as did a 6’ thermo- 
chemi 1 did so at an 85°F. lower 
tempel ( W ‘rr content of the PETRECO- 


10% less. Basie sediment 


was red Mm .2 to zero. A.P.I. gravity 


average s higher. 


_ «OFM 


Gu RATION 


je Drive (P. 0. Box 2546), Houston 1, Texas 


— PREP Y 


iPETR 


WAlnut 6-7431 (Dial Area Code 713) 


pl eee 
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with TRET+-OeLITE Chemicals 


5 i ents 


*Registered trademark, Petrolite Corporation 
6 P 


The cost of this unique new equipment is less per 
installed barrel of capacity than old-style systems. The 
Petreco Chemelectric Treater requires no more chemi- 
cal than for conventional treating and normally con- 
sumes less than 1 KW/hr. of electricity. For further 
information or a specific quotation, write or call... 


SUBSIDIARY AND AFFILIATED COMPANIES 
CANADA, Edmonton, Alberta « ENGLAND, London 


GERMANY, Frankfurt, a. M. « VENEZUELA, Caracas 


REPRESENTATIVES 


ARGENTINA, Buenos Aires « BRAZIL, Rio de Janeiro « COLOMBIA, Bogota 
ITALY, Rome + JAPAN, Tokyo « KUWAIT, Kuwait *« MEXICO, Mexico, D. F. 


NETHERLANDS. The Hague « TRINIDAD, Port of Spain 


CE-6te1 
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UNAFLO 
OIL-WELL 
CEMENT 


compatible with additives 
for slurry weight control 


Another field report proves Unaflo oil-well cement 
compatible with additives for light- or heavy- 
weight slurries ranging from 12 to 19 Ibs./gal. 


For cementing casing or liner, squeeze ce- 
menting, plug-backs or recementing, UNAFLO 
cement slurries pump easily and set hard to pro- 
vide an adequate seal. Its retarded set sustains 
high fluidity despite high temperatures and pres- 
sures. This allows time for proper placement plus 
a margin of safety for delays or emergencies. 

For more information, write Universal Atlas 
Cement, 100 Park Avenue, New York 17, N. Y. 


USS” and “‘UNAFLO” a gistered trad 


OFFICES: Albany - Birmingham - Boston Chicago - Dayton - 
Fort Lauderdale - Kansas City - Milwaukee - Minneapolis . New 
York - Philadelphia - Pittsburgh - St. Louis - Waco 


Universal Atlas Cement 
Division of 
United States Steel 
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CEMENTING DATA 
Contractor: Rowan Drilling Co., Inc., Ft. Worth, Texas 


Job +1 — String of 95¢” O.D. -N80 and P110 casing run in 
a 12%” hole to 14,095’, cemented with 1,500 cu. ft. of It 
wt. slurry composition (811 sacks UNAFLO plus 406 cu 
ft. Stratacrete 6 plus 4% gel by weight of cement). Slurry 
wt. 13.3 Ibs./gal. Drilling mud wt. 11.8 Ibs./gal Log temp 
216°F. Est. static BHT 248°F. Final pressure 2,000 psi 
Full returns accomplished during 1 hr. and 40 minutes mix 
ing and pumping of the slurry to place behind the pipe 


Job +2 — Drilling 836” hole below 95%” casing at 14,483 
using 17.9 mud, well started losing mud and kicking. Re- 
trievable-type packer set in the 95@” casing at 14,006’ and 
the open hole was squeezed using 1,000 sacks of UNAFLO 
plus .3 of 1% HR4 Retarder. Max. squeeze pressure of 
5,200 psi resulted with 825 sacks out in the formation 
Mixing and pumping time 2 hrs. and 7 minutes. Est. static 
BHT 276°F. 


Job +3 — 856’ of 652” O.D. P110 liner bottomed at 14,895’, 
cemented with 250 cu. ft. of a weighted slurry composition 
consisting of 205 sacks UNAFLO cement plus 8,000 Ibs 
IImenite Ore plus .3 of 1% HR4 by weight of cement. Drill 
ing mud weight 18.5 Ib. gal. Log. temp. 245°F. Est. static 
BHT 282°F. Full returns accomplished during 55 minutes 
mixing and pumping of the slurry. 





security Meets the 
TO CUT COST-PER 


Through Security’s total hole program — THP... using Security 


bits all the way... you are assured of less cost-per-foot than in 
any 100° % NON-SECURITY hole — with similar drilling con- 
ditions. Security assistance is available for engineering your 


drilling program. 


Security challenges drillers world-wide to try the Security total 


hole program concept. Using Security bits all the way cuts costs 
. increases penetration rates...contractor profits go up! 
Seecurity’s modern plant, quality manufacturing and years- 


ahead engineering-research combine to create the finest bits in 
the world today. 
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Challenge With wh 
-FOOT OF HOLE! 


€ 





*K TOTAL HOLE PROGRAM: Try Security THP 


and stay ahead. You'll hit pay dirt faster! 





Rector 
Non-F langed Tubing and Casing Heads 





Rector Type “’R’’ 
Tubing Head 


Rated at 2000 Lbs. 
Working Pressure 
4000 Lbs. Test Pressure 


Quality at Low Cost 


For trouble free service at lowest cost you can depend on RECTOR non-flanged 
well head equipment. Constructed from pre-tested steel alloy to meet exacting 
engineering specifications, RECTOR non-flanged tubing heads and casing heads 
ire designed to satisfy the widest range of producing conditions economically. 


CHECK THESE IMPORTANT FEATURES 


SUSPENSION — Casing heads have case-hardened 
three-segment type hinged slips of ribbed con- 
struction to allow full flow to outlets. Tubing 
heads use same or threaded type of suspension. 
A special threaded or slip-type mandrel hanger 
is also available for use with Kobe pump or dual 
string tubing completion. 


Both casing and tubing heads have an 
istant pack-off which is forced into sealing 
position by a split packing gland tightened by a 
cap threaded to the body. 


SEAL 


oll-re 


SIDE OUTLETS — Both casing and tubing heads 
are available with 2”, 214” or 3” threaded side 
outlets. 


BOTTOM CONNECTIONS — Casing heads have 
male or female threaded bottom connections. Type 
“RT” is available through 1034”. Type “R” tub- 
ing heads are available. with male or female 
thréaded bottom, 414” through 7”, also all flange 
sizes and series with standard API ring groove 
and bolting arrangement. 


Rector casing and tubing heads are available through your favorite supply store. 
For more information see your Rector representative. 


gooRAn, 


Ly A 
QUipwe™ 


‘™ Rector 


WELL EQUIPMENT CoO., INC. 


Commerce, Fort Worth, Texas 


TIVES: CONTINENTAL-EMSCO CO., MID-CONTINENT SUPPLY CO., OILWELL DIVISION OF UNITED STATES STEEL CORPORATION 


ition on Advertised Products See Reader Service Card 


. Houston Plant: 2215 Commerce Street 
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plants have taken drilling per- 
sonnel because they pay much 
higher scales than we can afford. 
Not only is the worker’s take- 
home pay bigger, but he partici- 
pates in elaborate fringe benefit 
programs. It makes it pretty hard 
to keep good crews, and we are 
constantly looking for ways to 
make our company more attrac- 
tive to available experienced drill- 
ing personnel so they will stay 
with us. We do not have fringe 
benefits at the present time and 
we are not in favor of going on a 
40-hour week because of attend- 
ant problems. We will get into 
items like paid vacations; also 
perhaps a bonus of some sort for 
our key people. We do have bon- 
uses for tool pushers but it looks 
like we soon will include drillers. 


Q. Is there any indication in 
your area of efforts by unions to 
organize drilling crews? 


A. No. Not in our area. 


A. We find that some operator 
personnel making decisions are 
not well enough versed in field 
operations and make demands 
which we think are sometimes a 
little unreasonable. I don’t know 
what we can do about that except 
to show our problems to the 
operators. The operators don’t 
want to go back into operating 
company rigs because contrac- 
tors can do this much more 


QA QA QA QA QA QA 


cheaply. We still find some com- 
panies who send in bid sheets 
with virtually no information on 
them. You may bid on a job with- 
out benefit of all details, and after 
you are down 3000 or 4000 ft you 
finally get a contract and find you 
are obligated to do a great many 
things not previously outlined. 
We think the best way to send out 


"Triple Threat” 
TO SUCKER ROD FATIGUE 
1. JONES SUCKER RODS 


2. JONES UNDERCUT PINS 
3. JONES ROLLED THREADS 


Rolled threads are stronger at the point where 


most pin failures originate .. . steel fibers and 
grain are rearranged to follow the thread con- 
tour, providing a dense structure at the critical 
thread root. Sucker rods with rolled threads make 
up tighter and stay tight because there - are 
no high spots to beat down and cause the joint 
to loosen. 


Undercutting the pin shank further increases 
fatigue resistance by eliminating the run-out 
thread and improving the elasticity of the joint. 

Ask your Jones representative for further infor- 
mation on the “Triple Threat”. 


Q. Have you noticed any dif- 
ference in recent years in the con- 
tractor-operator relationship? 


A. We think producers are 
more demanding than in previous 
years. If they want to make more 
demands, we feel our pay sched- 
ules will have to be changed. If 
producers want the contractor to 
take on more responsibility, they 
must be willing to pay for it. Pro- 
ducers today are looking very 
closely at their contracts. Form- 
erly, a company field man would 
handle some of the incidentals at 
their expense. Now, people far 
removed from the operating de- 
partments examine and approve 
or disapprove certain charges. 


THE S. M. JONES COMPANY 


Division of Buffalo Eclipse Corporation 
General Office and Factory: TOLEDO, OHIO 
Sales Office: Enterprise Building, TULSA, OKLAHOMA 
Export Department: The S. M. Jones Company 


bal 
Faded 


Ww“ 
97" 


+ bebed 


hi 


Q. Do you have any ideas or 
thoughts about improving this 
relationship for the benefit of 
both parties ? 
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bid invitations is in the form of 
a complete contract which is also 
a bid. When the contractor makes 
his bid on this contract form and 
it is accepted, the bid automatic- 
ally becomes the contract. 


Q. Any trend to turnkey work? 


A. Not among the majors espe- 
cially. Some of the smaller opera- 
tors who put deals together 
prefer some type turnkey work. 


Q. Do you think there is any 
practical answer to the critical 
problem of cutthroat bidding? 


A. It seems to be a matter of 
supply and demand. In some 
cases where payments are due on 
a rig, a contractor may take off a 
dime per ft because he would 
rather loose 10¢ a ft than have a 
rig down. A better balance be- 
tween rig availability and rig de- 
mand should cure such practices. 
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What does that mean? It means you've got more time for other duties, 
because the M&T Compensating Frictional Tubing Anchor can%be run 
by y n crew without your supervision. 


Oh, sure, and they'd run it upside-down! No matter. The M&T Anchor 
works with equal effectiveness either way. Just run it in the hole and 
start the pump. That sets the anchor. Positively. Pressure does the work. 


And —1 kers to damage casing. 


H’m. How do you get it out again? No trouble there, either. Unseating 
the pu eases the M&T Anchor. You can move it or pull it at any 
time, ul 1y conditions ... wet or dry . ..no bleeder valve needed . . . 


no risk of a tly fishing job. 


Sounds good. How about maintenance? The 
lowest! 1,300 M&T Tubing Anchors are currently 
at work in the oilpatch, with less than 2% mainte- 
nance. M&T dependability holds costs down! 


Further Information on Advertised Products See Reader Service Card 


You can get more info from your 
McGaffey-Taylor or Eastman Oii 
Well Survey field man...today! 


SUBSIDIARY OF EASTMAN OIL WELL SURVEY COMPANY 


2895 Long Beach Blvd., Long Beach 6, Calif. 
Mailing address: P.0. Box 408, Long Beach 1 
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Q. What steps can a contractor 
take to combat the economic 
squeeze ? 


A. About all you can do is try 
to sell quality. The contractor is 
the only person in the drilling in- 
dustry who has to compete on 
both quality and price. Operators 
who sell gasoline do not compete 
on price. Prices are all the same. 
So they advertise quality. We can 
get a cat tractor for $15.40 per hr 
from anyone, but we can’t get one 
for $14.75 per hr. A 16-ton tan- 
dem truck cost $16 per hour — no 
less. A piece of pipe or a sack of 
cement or a roughneck — any- 
thing we buy or anyone who 
serves us or who serves the opera- 
tor —has a fixed price. Those 
people compete only on quality, 
whereas the contractor for some 
reason must compete on quality 
and price. 


Q. Has there been any trend 
toward emphasizing quality 
rather than price? 


A. We try to talk it up but 
many operators do not take it 
seriously, some still look at price 
only. They will pay $725 per day 
but won’t pay $750 for a small 
rig, even though $750 a day 
might be able to save them an 
hour on every trip, which would 
more than make up for the dif- 
ference. We try to stress that 
what the operator really should 
look for overall is the most eco- 
nomical price per foot, whereas 
in many cases, we think he just 
looks for the lowest price per foot. 


Q. Have you noticed any trend 
or indication that contractors 
have done comparable things to 
reduce their costs and streamline 
their organizations like some of 
the producers have? 


A. Yes, we think they have. We 
know we have. We are looking 
much more closely at our costs 
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PLASTIC 
COATINGS 


lic 
Epoxy-Phene 
[ polyurethane-Thermosering 


CRALL does it again! Automatic 
Sand Blasting and Plastic Coat- 
ing, Multi-Coat, Multi-Bake of 
PLAIN and SCRAPERED Rods 
and Fittings for Paraffin and 
Corrosion control. 


With AUTOMATION . . . press 
a button, Rods Rotated and 
Passed through Sand Blaster 
completely Automatically. 





a 
/ i | 
Press a button, Rods Rotated and 
Passed through Plastic Coating 
Machine Automatically . . . 100 
ft. every 2!/, minutes. Plastic 
Coated evenly and perfectly 
from end to end. Multi-Baked 
in Controlled Ovens in the 400° 
range. 


CRALL IS THE ONLY PLANT IN THE 
WORLD ENGINEERED FOR AUTOMA- 
TION PLASTIC-COATING OF PLAIN 
SUCKER RODS AND SCRAPERED RODS. 
MILLIONS OF FEET IN OPERATION. 
ASK FOR COMPLETE BROCHURES. 








1 P 


Series 280—2 Bolt—Open View 


Polished Rod Clamps. Outstand- 


brochures. TRALL 
QUALITY a DEPENDABLE 


COST-SAVING 
PERFORMANCE! 


SOLD THROUGH YOUR FAVORITE SUPPLY STORE 
CRALL PRODUCTS, INC. 


P. O. BOX 1640 © PAMPA, TEXAS 


« Sales Offices & Plants in.Principal Oil Centers 

Dallas « Odessa. ¢ Midland .e Wichita Falls © Tulsa 

Oklahoma City’ = Russell © Wichita © Shreveport. 

Farmington © Denver © Mt. Vernon, Ill © ‘Casper 
tdmonton © Calgary 








Olt FIELD™ PRODUCTS Jf 


CRALL-Paramount "Spiral" Grip | 


ing Grip—Ductile Iron. 5 Sizes | 
to choose from. Ask for complete | 


| 
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now, especially organization and 
purchasing and our books reflect 
considerable success in our cost 
reduction program. 


Q. Are there any operating or 
equipment improvements you 
think we need to make? 


A. Many people have made 
changes in certain operations 
such as mixing mud. Instead of 
using a piston pump, they use 
centrifugal pumps, utilizing vol- 
ume instead of pressure. And, a 
centrifugal pump costs less than 
fluid end parts on a big piston- 
type mud pump. Aluminum drill 
pipe with steel tool joints should 
extend the depth to which a rig 
can be taken and make it cheaper 
to drill a deeper hole. I believe we 
will soon get rotary speeds, 
weight on the bit and pump pres- 
sures down to a practical point. 


Q. Any air/gas drilling on 
Texas Gulf Coast? 

A. There is very little air drill- 
ing here due to excessive surface 
water. 


Q. What are some conventional 
hole sizes in your area for a 
10,000-ft well? 


A. The smallest normal hole is 
834, in. except that at depths 
shallower, 8500 or 9000 ft, it 
would be 7%-in. 


Q. Is there any trend toward 
multiple completions in your 


area? 


A. Very much. We have com- 
pleted probably 50 or 60 wells 
where as many as four strings of 
casing were run. We drilled the 
Sunray well which was the first 
quintuple completion. 
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GRAPHITE ROAD «+ 


WHEN YOU 
ENCOUNTER 
EXCESSIVE 
TORQUE, DRAG 
OR THE HAZARD OF 
STICKING 
DRILL PIPE 
AND CASING 


SOUTHWESTERN 


FLAKE 
GRAPHITE 


excellent dry lubricant « 
inert * compatible with 
any mud ¢ mud rheol- 
ogy unaffected «* mixes 
readily * inexpensive « 
minimum graphitic carbon 
92% ¢ durable, weather- 
resistant 50-Ib. bags 


SOUTHWESTERN 


GRAPHITE 


COMPANY 
BURNET, TEXAS 





REASONS WHY MILK EMULSIONS 
REDUCE DRILLING COSTS 
IN HARD ROCK 


Milk emulsions have saved thousands of dollars for contractors 
and operators drilling in the hard rock areas. Well records reflect a 
»nsistently lower cost per foot drilled where emulsions are used. 


1. Lower Mud Bill 


With milk emulsion drilling 
fluids mud bills are generally 
equal to or lower than a com- 
parable type mud system. Less 
material is required and dray- 
age is reduced. Milk emulsions 
are less susceptible to contami- 
nation — require fewer chemi- 
cals. Speed and ease of mud-up 
(one circulation) , maintenance 
and fewer days on the well save 
money. Result — reduced drill- 
ing costs. 


2. Faster Penetration 


Milk emulsions oil plate cut- 
tings preventing hydration 
and solids build-up. These re- 
sult in fewer days on the hole 
and lower over-all costs. Low 
viscosity, plastic viscosity and 
yield point reduce friction 
loss and make a higher per- 
centage of the horsepower 
available at the bit. Better 
lubrication permits more 
weight on the bit. Result — 
reduced drilling costs. 











What are Milk Emulsions? 


Milk emulsions are low-solids drilling fluids— [ 
water containing 5% oil and an emulsifier such .¥ 
as Trimulso, Drilling Milk or Atlosol. 











3. Increased Bit Life 


Longer bit life means fewer 
trips to change bits. Since each 
trip takes significant time, this 
sharply reduces over-all costs 
— both from the cost of the 
bits and the reduction in round 
trips. Oil wetting action «-f the 
emulsifier lubricates bit bear- 
ings and keeps bits clean—pre- 
vents balling. Result—reduced 
drilling costs. 


4. Less Trouble 


Lower hydrostatic head and 
lower circulating density re- 
duce lost circulation problems 
—maintain truer gage hole. 
Thinner filter cake doesn’t 
restrict circulation—lets hy- 
draulics operate as set up. Oil 
wetting of everything in the 
hole avoids differential stick- 
ing. Result—reduced drilling 
costs. 


In addition to lower costs, other benefits of using emulsions 
made with Atlas emulsifier include better geological samples, 
better hole condition and faster penetration. 


Atlas emulsifier is sold ‘through di 


tradenames . . . each is the pr 
Atlas Chemical Industries, Inc: 
TRIMULSO® distributed by Boroid Div 


Company. 


Aquaness 
ttc trademark Baroid Division, National Lead Company. 


DEPARTMENT 
ATLAS CHEMICAL INDUSTRIES, inc 


Registered trademark Magnet Cove Barium Corporation, ee 
ATLOSOL® distributed by ere 8 


senered 1 mud companies. 
Registered trademark Atlas Chemical industries, In 





Atlas Emuisifier 
Saves $16,823 
On Loco Hills Well 


Drilling Record Comparison 
WELL A WELL B 
Mud Atlosol Emulsion Low Solids CMC 
Interval 3,484’-10,000’ 3,500’-10,000’ 
Hole Size 834" 8%" 
Drilling Days 37 50 
Feet per Day 176 130 
Bits Used 53 67 
Feet per Bit 123 97 


eli so a aera ee 


A direct comparison of two 
wells in the Loco Hills area of 
New Mexico shows savings 
typical of those realized when 
drilling with milk emulsion. 
Both wells were drilled with 
rigs of comparable horsepower 
and hydraulic capacity. Hole 
size and formation drilled were 
identical. Well A utilized a 
milk emulsion made with 
ATLOSOL, an Atlas emulsi- 
fier. Well B used a low-solids 
CMC mud throughout the com- 
parison interval (3,500 to 
10,000 feet). 








DEPTH—1,000 FT. 




















DRILLING DAYS 


Well A showed a net saving of 
$16,823. This saving was made as 
the result of faster penetration 
and extended bit life. Thirteen 
fewer days on the well and four- 
teen fewer bits reduced the cost 
per foot by $2.59. 


Ask the Aquaness drilling special- 
ist for complete information on all 
the benefits of Atlas milk emulsion 
drilling. His case histories show 
how Atlas milk emulsions have 
contributed to better wells, drilled 
faster with substantial savings in 
over-all costs. 


| 
| 
| 
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Running Tour 


Tenneco Oil Co. has promoted W. 
H. Medary to southeastern division 
exploration superintendent. He 
formerly was Lafayette, La., district 
exploration superintendent. 


Aztec Oil & Gas Co. has trans- 
ferred L. M. “Steve” Stevens from 
Farmington, N. M., to Dallas, Tex., 
as staff petroleum engineer. Ben H. 
Means succeeds him as Farmington 
district engineer. Billy Perdue, pro- 
duction foreman, has been trans- 
ferred from Hobbs, N. M., to Farm- 
ington. New personnel includes: 
Carl E. Jameson, petroleum engi- 
neer, Farmington district; and 
Claude Rohrborough, staff geologist, 
Dallas. 


Wallace B. Johnson is new sales 
manager of Wright Surveys Inc., 
Odessa, Tex., firm specializing in 
secondary recovery well analysis. 
He formerly was senior operations 
engineer for The Atlantic Refining 
Co. in Midland, Tex. 


W. B. Johnson Noel Rietman 

Noel Rietman has been promoted 
to assistant chief production engi- 
neer of The Shamrock Oil and Gas 
Corp. He formerly served as petro- 
leum engineer. 


California Research Corp. has 
promoted Dr. J. W. C. Sherwood to 
senior research physicist, theoreti- 
cal and experimental seismology, in 
the geophysics research section of 
the La Habra, Calif., laboratory. 
Among his contributions since join- 
ing the staff in 1958 are an analog 
device for rapid computation of 
theoretical seismograms and highly 
specialized methods for filtering of 


seismic records to improve signal- 
to-noise ratio and resolution. 

In the oil recovery section at Cali- 
fornia Research’s La Habra labora- 
tory, E. L. Dougherty has assumed 
the post of supervising research 
engineer and C. E. Johnson Jr. has 
become supervising research 
chemist. 


New executive 

vice president in 

charge of Liv- 

ingston Oil Co.’s 

expanded explora- 

tion, waterflood- 

ing and land ac- 

quisition activi- 

ties is Wayne F 

Swearingen, most 

W. E. Swearingen recently owner 

and operator of 

his own consulting engineering firm. 

Swearingen also will serve as as- 

sistant to Julius Livingston, presi- 
dent of the company. 


The California Co. has appointed 
J. L. LeBlanc acting superintendent 
of the Delta-Gulf Coast production 
division during the absence of R. E. 
France who is on temporary assign- 
ment in San Francisco. E. E. Adams 
is acting assistant division superin- 
tendent. 


Harold Vance, vice president and 
manager of Bank of the Southwest’s 
oil and gas department, has been 
appointed to the API’s subcom- 
mittee on Smithsonian exhibits, 
reservoir engineering task force. 


Sinclair Oil & Gas Co. has com- 
bined its Houston and New Orleans 
divisions, with the combined opera- 
tion headquartering in Houston 
under T. F. Palmer, vice president 
and manager of the former Houston 
division. 

Continuing as districts in the en- 
larged operation are Jackson, Miss., 
and Lafayette, La. R. A. Wright, 
vice president and former manager 
of the New Orleans division, has 
been named manager of the Denvei 
division, succeeding C. W. Horst- 








And you cant 


get tar without 
Frech Water 


That’s why more and more pro- 
ducers are making their own fresh 
water on the spot with the new 
compact Aquavap evaporator. All 
eed is a good supply of water, 
salt or brackish, and an engine to 
tap for jacket water which acts as 
the heat source for the evaporator. 
That’s all the heat you need. Inex- 
pensive, simple to install, easy to 
operate 


you! 


juavap produces water 





of a purity exceeding U.S. Publi« 
Health Service requirements. It is 
delivered as a packaged unit ready 
to install. Capacities range from 
150 to 12,500 gallons per day of 
fresh water. 


For further details 
write Dept. P for this 
new Aquavap Bulletin. — 


American Machine & Foundry Company 
MAXIM EVAPORATOR DIVISION 


WATERFORD, CONN. « Branch, DENVER, COLO. 








meier who continues on special 
assignment. O. G. Simpson, form- 
erly assistant New Orleans division 
manager, has moved to the same 
post in Houston. 

Other personnel changes result- 
ing from the consolidation are: J. T. 
Ray who moves from division ex- 
ploration superintendent to district 
manager at Jackson, succeeding G. 
O. Davis who goes to Denver; J. M. 
Clevenger, formerly division 
production superintendent, now 
production superintendent for Sin- 
clair Canada Oil Co.; C. C. Barber, 
division geologist, now assistant 
division geologist at Houston; J. C. 
Knight, division geophysicist, now 
staff geophysicist at Houston; and 
B. R. Roark, division production 
engineer, now in Denver. 


C. W. Alcorn A. L. Solliday 


Winners of Texas Mid-Continent 
Oil & Gas Assn.’s distinguished 
service award for 1961 are: Charles 
W. Alcorn, Houston drilling con- 
tractor and independent oil pro- 
ducer; and A. L. Solliday, president 
of Pan American Petroleum Corp. 


Dan Turner and Associates Inc., 
specializing in geological and 
evaluation consulting in the Rocky 
Mountains, and Ball Associates Ltd., 
specializing in geological problems, 
particularly those needing an engi- 
neering, economic approach, have 
consolidated. Business will continue 
as Ball Associates Ltd. 


E. D. Pressler has been appointed 
to the newly created post of coordi- 
nator of reserves in Humble Oil & 
Refining Co.’s exploration depart- 
ment headquarters. Prior to this ap- 
pointment, he served with the south- 
west region’s exploration depart- 
ment. 


Stuart K. Clark, well known 
petroleum geologist, has retired 
after nearly 38 years’ service with 
Continental Oil Co. He has been 
manager of the foreign department, 
as well as assistant to the vice presi- 
dent and general manager of the 
international exploration and pro- 
duction department. He has served 
as consultant to the latter depart- 
ment for the past three years. 


Represented by THE J. B. BEAIRD COMPANY, Shreveport, New Orleans, Tulsa, Midland, Houston, New York 


November 1961 Petroleum Engineer 


Further Information on Advertised Products See Reader Service Card 


180 











\ Better Production Tools Through Research 








Oil W Equipment i 








Volume III, Number 3 


Otis Engineering Corporation ¢ Dallas 


Production Equipment and Services 





Now...An Otis Flow Line Safety Valve 
And Pilot For Only $295.00 


Proven Otis Safety Valve Design 
Costs Less Than Many 
“Substitute” Safety Devices 


DALLAS—An all new flow line safety 
valve employing the time-proven Otis 
Safety Valve design is now available for 
installation on wells requiring shut-in 
protection in the event of flow line break- 
age. The new valve, designated the Type 
K Otis Flow Line Safety Valve, may be 
purchased in the popular 2-inch, 3,000 
p.s.i. screw-end size complete with a new 
Type BE Otis Low Limit Pilot for $295. 
The Type K Valve is also available with 
flange-end connections at slightly higher 
cost. The valve and pilot are designed to 
automatically shut in a well when flow 
line pressure drops below the pre-set limit 
of the pilot. The pressure drop may be 
due to a break in the flow line itself or 
the malfunction of auxiliary equipment 
downstream of the valve. The new Type 
K Valve and BE Pilot combination offers 
oil and gas producers effective Otis Safety 
Valve protection at a new low price — 
a price which in many cases is lower than 
that of substitute safety devices such as 
diaphragm - operated motor valves, etc. 





PRICES — TYPE K VALVE 
_AND BE PILOT COMBINATION 


7 Working “Pressure 
_Rating (p-s.i.) 
3,000 _ 
5,000 


a— ~~ 
Type End 
2” — Screw 


Price 
_ $295.00 
335.00 
3,000 345.00 
2” — Flange 5,000 385.00 


Note: Be sure to specify pressure range for pilot. 


2” — Screw 
2” — Flange 











Valve Operating Principles 


The Type K Otis Flow Line Safety 
Valve is a _pilot-controlled pressure- 
operated safety valve designed to auto- 
matically shut in a well in the event of 
abnormal changes in pressure on the flow 
line or when control pressure from an 
external source rises above or fails below 
that for which the pilot is set. On installa- 
tions where pressure from within the flow 
line is to serve as the pilot control me- 
dium (see schematic drawings), flow line 
pressure is equalized across the valve and 
the pilot to permit a spring in the safety 
valve to hold the valve piston off seat. 
When pressure within the flow line falls 
below the set pressure of the pilot, the 
pilot is designed to exhaust the pressure 
from behind the valve piston. This action 
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serves to create a differential across the 
valve and allow flow to close the valve 
instantaneously. The valve is designed to 
be reopened by screwing in the nut on the 
pilot which acts to force the ball check 
in the pilot boss off seat to equalize pres- 


sure across the valve. When installed with 
the Type BE pilot, the valve serves to 
provide low-pressure protection. If both 
high and low pressure protection is de- 
sired, the Type E Otis Pilot is recom- 
mended. For remote protection, the Type 
N & P Otis Pilot combination is available. 


Pilot Operating Principles 


The Type BE Low Limit Pilot is a 
spring-loaded, pressure-actuated control 
pilot designed to actuate the Type K Otis 


BE PILOT 


GB WELL FLUID 





OPENED 





BE PIL g 
qT 


PILOT EXHAUST 


CLOSED 


| 





Flow Line Safety Valve in the event of a 
drop in flow line pressure below the pre- 
set limit of the pilot. The pilot consists of 
a body, a piston-type valve and valve 
seat, and a valve spring. When installed 
on a Type K Valve, a port in the safety 
valve body, the pilot seat assembly, and 
the pilot valve serves to admit flow line 
pressure to the pilot. This pressure acts to 
hold the pilot valve on seat against the 
force of the valve spring. In the event of a 
pressure drop across the valve and pilot, 
the spring within the pilot is designed to 
force the pilot valve off seat, permitting 
the pilot seat assembly to move up so that 
the ball check in the safety valve boss can 
seat. This action serves to exhaust pres- 
sure within the valve, create a pressure 
differential across the valve and permit 
the valve to close. 


Valve and Pilot Design Advantages 


Both the Type K Otis Flow Line Safety 
Valve and the Type BE Otis Low Limit 
Pilot are of the simplest design and con- 
struction to provide reliable and positive 
operation. The flow path through the 
Type K Otis Flow Line Safety Valve has 
been engineered to permit high flow vol- 
umes with a minimum pressure drop. The 
valve was also designed with no small 
ports or natural body traps to avoid areas 
in which hydrates and/or paraffin might 
accumulate to foul the valve’s operation. 
Both the valve and pilot are so designed 
as to permit each to be used with other 
Otis Safety Equipment. 


Otis Surface Safety Valves and Pilots 
have long been recognized as the very 
finest. Otis Safety Valve Specialists have 
earned the same enviable reputation. 
Whatever your well safety valve require- 
ments, Otis can be of help. For more 
information on Otis Safety Equipment, 
or for help with a specific safety valve 
installation problem, call the Otis office 
nearest you, or write Otis, Dept. 3-E, 
P.O. Box 35206, Dallas 35, Texas. You'll 
find experienced Otis Safety Valve 
Specialists ready to help you — anxious 
to serve you... with the widest variety of 
field-proven safety valves and pilots 
available today. © O.E.C. 1961. 
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UNPARALLELED IN ITS HORSEPOWER CLASS 





GARDNER-DENVER 700 DRAWWORKS 


Only Gardner-Denver, with its 100 years’ experience in build- 
ing every type of equipment for the oil field and industry, could 
have produced the completely new GD-700 drawworks. An 
eight speed, seven hundred horsepower unit, it is unparalleled 
in its depth class. The GD-700 design features short shafts oa 
that reduce bearing center distances... unit engineering of 
sprockets and chains to reduce wear... heavily reinforced 
side plates for rigid bearing support. Every component has 
been selected and engineered to produce a balanced draw- 
works that will operate with speed and low cost maintenance 
on drilling programs in the 5,000 to 10,000 foot range. 0 The 
drawworks, transmission, controls, compound, engines and 
pump drives are mounted on a single main skid. When mov- 
ing, only the auxiliary brake with its skid and the engines 
need be removed. Throughout the engineering of the GD-700, 
every drilling problem has been considered to assure the op- 
erator of a drawworks that is fast, safe and easy to move. 0 


The new Gardner-Denver 700 drawworks features: 330° 
wrap drum brakes 0 Eight hoisting speeds and reverse 0 
Four rotary speeds and reverse 0 Air controls for all rig 
operations 0 All friction clutches mounted outboard 0 Aux- 
iliary positive Lo drum clutch 0 Positive transmission clutches 
1 Centralized brake lube-center 0 Hydromatic brake water level 
control at console 0 Two package moving GARDNER-DENVER 





©) 1961 Gardner-Den y, Quincy, lilinois Please turn page. 
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s a single skidded drawworks with all com- 
ted in line on the main skid section except 

brake and the engines. On location only 
nents need be rigged up to be ready for 


itches and chains are mounted outboard where 
easily serviced and inspected. Drum and 
checked or inspected by removing the full 
panel. A unique tilting arrangement allows the 
le to drop forward exposing valves and piping. 


ne manufacturing from rotary table to mud 
irdner-Denver drilling equipment has been 
; matched team for greatest drilling efficiency. 
to the drawworks, there is a swivel, block, 
compressor and mud pump to match every 
ram. 


Gardner-Denver 

equipment combines 

imaginative engineering and 
modern technology with a century 
of experience. 


Trim-True 
TRAVELING BLOCK 200 TON 


Turbo-Lubricated 
SWI/VEL 200 TON 


Turbo-Lubricated 
ROTARY 171/2° 


GARDNER - DENVER 


U. $. A. Gardner-Denver Company, Quincy, lilinois. Offices in principal 
U. §., Canadian and Mexican cities. Petroleum Products: Dallas, Texas. 
CANADA Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 
16, Ontario. INTERNATIONAL Gardner-Denver Internationa! Division, 233 Broad- 
way, New York 7,N.Y. Offices: Buenos Aires, Argentina; Artarmon, N.S. W., 
Australia; Brussels, Belgium; Rio de Janeiro, Brazil; Santiago, Chile; Bar- 
ranquilla, Colambia; Lima, Peru; Ndola, N. Rhodesia; Salisbury, S. Rhode- 
sia; Johannesburg, Transvaal. 





Maloney-Crawford 


Solves 
Another Sour 
Gas Problem 


TRANSWESTERN PIPELINE COMPANY 
MEASUREMENT DEPARTMENT 


SULPHUR DETERMINATION TEST REPORT 


ceene tL k pwd 2 EE 
Pradweet . cane 





Nembeor 
Fielé & 
Res. No. 
Sreton 


——e Lncemneetienennennd sessed 








A. Biank (filtered sulphur free ges) 
Tare! Suighur (unscrubbed gos) 


HS & RSH removed (selective 86 
HS, RSH A RSR romewed (selective scrubber) - 


Test Oot 


8. 

c. 
. 
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TRANSWESTERN  PIPE- 
LINE CO.’S PROBLEM: 100 
grains H,.S/100 CF in an 
18MM-SCEF/D stream. 

THE REQUIREMENT: Re- 
duce H,.S to .25 grains/100 CF. 

MALONEY - CRAWFORD 
SOLUTION: An automated 
Sweet-A-Mine gas treating plant 
with ratio-rate control system. 

THE RESULTS: The Sweet- 
A-Mine reduced the H.S content 
to .089 grains/100 CF. The ac- 
tual field report on the Sweet-A- 
Mine's performance is reproduced 
above. 

CONCLUSION: If you have 
a sour gas problem, call on M-C. 
You'll get a sound solution. 


Maloney-Crawford 


Designers and Manufacturers of 
Processing and Production Equipment 


Box 659 Tulsa 
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It's cast of AMPCO* metal 


-..even salt water can't damage it 


Tough pumping conditions are 
duck-soup to AMPCO metal. It’s 
a two-fisted copper-base alloy 
that is specially engineered to 
guard against failure caused by 
corrosion, erosion, abrasion, and 
cavitation-pitting. It provides ex- 
ceptional strength—yet it weighs 
10-15% less than ordinary bronzes. 


Check for this protection when 
you look at specifications of du- 
plex and triplex pumps. And — 
insist on fluid ends of AMPCO 
metal for replacements on your 
old pumps. 

Send coupon today for further 
information on AMPCO metal in 
corrosive applications. 


>) — AMPCO METAL, INC., MILWAUKEE 1, WIS. 


SS ® 


AMPCO METAL, INC. wame 
Dept. 381K 
Milwaukee 1, Wis. TITLE 


COMPANY 


Send me 
Bulletin on 
AMPCO® metal city 


ADDRESS 


STATE 
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This exclusive, built-in 
balance meter on Green 
Triangle Electric Pump- 
ing Motors lets you 
check your well’s condi- 
tion at a glance. Needle 
steady; no trouble. 
Needle ; < .‘ing; trouble 
..a broken rod string 
..an unseated pump.. 
paraffin deposits . . etc. 
Meter can be used to 
balance your wells for 
lower power costs too. 
Ask to see one at work! 


CONTINENTAL 


EMSCO 


CONTINENTAL-EMSCO COMPANY 
a Division of 
The Youngstown Sheet and Tube Company 
General Offices: Dallas, Texas 
Export Office: New York, New York 





D & P Equipment 


Plastic Pipe For Producers 


Designed for corrosive applica- 
tions at high pressures is a new 
plastic pipe. It is recommended for 
use in crude gathering and salt 
water disposal lines and in water- 
flood operations. As downhole tub- 
ing, it may be used in salt water dis- 
posal wells and combination injec- 
tion and disposal wells. It is now 
available in 2-in. for 500 psi service 
and is expected to be available in 2, 
3 and 4-in. sizes within the year. 
Structure consists of a glass fiber 
reinforced core co-cured with and 
protected by a specially formulated 
liner and cover. The high strength 
glass fibers are chemically linked 
with a plastic matrix based on Enjay 
Chemical Co.’s Buton A-500 resin. 
Spiral-Glas Pipe Co. 
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Hinged Clapper Check Valve 


Checkaroo is a new and functional 
rubber seal check valve with clapper 
hinge pin that pivots the clapper out 
of stream for full pressure and un- 
obstructed passage. It has full pipe 
opening, resulting in 40% less pres- 
sure drop across the valve. The 20- 
deg clapper hinge pin assures easy 
action and is said to cut dead weight 
by 90%. Available in 2, 214, 3, 4 and 


Packaged Waterflood Unit 


To filter and chemically treat raw, 
oilfield salt water and inject it into 
formation is a packaged waterflood 
unit. It is automatic in normal oper- 
ation and can be used where elec- 
tricity is not available. Components 


6 in., it is non-lubricated; can be 
threaded, flanged or victaulic 
grooved at both ends; and operates 
in vertical or horizontal position. 
Double O-ring gaskets eliminate 
pressure on threads and protect 
them from outside corrosion. The 
Checkaroo, equipped with pressure 
gage or test vent, is now available in 
semi-steel and soon will be available 
in ductile iron and steel. Frank 
Wheatley Pump & Valve Mfr. 
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Chemical-Electric Treater 


Field-testing of a new chemical- 
electric crude-oil emulsion treater 
has been announced. The Chemelec- 
tric Treater features simple in- 
stallation, automatic operation at 
minimum treating temperature, va- 
por-tight pressure vessel with built- 
in low pressure de-gassing section 
and low utility cost (normally less 
than 1 kw per hr). It is said to save 
fuel through reduced heat demand, 
conserve light ends and maintain 
true API gravity, make more crude 
available through elimination of 
vapor losses and substantially re- 
duce scale and corrosion problems 
because of zero or minimum heat 
requirements. Petrolite Corp., Pet- 
reco Div. 
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include: Minneapolis-Moline power 
unit (other makes are available as 
the prime mover); two Goulds all- 
bronze centrifugal pumps for feed 
water and filter backwash service; 
Frank Wheatley triplex plunger 
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| pump for injection; Texsteam chem- 


ical injector; and Murphy central 
control panel. Feed pump and well 
injection pump will perform unat- 
tended and independently of each 
other. Backwash pump is manually 


Light 1500-W Electric Plant 

A 1500-w electric plant that 
weighs only 9914 lb has been intro- 
duced. Kohler, by redesigning the 
generator and using aluminum for 
the engine’s fly-wheel and many 


| other parts, has made the new model 


1.5M25 almost 25% lighter than its 








operated and actuated by on-off 
switch located in the panel board. 
Chemical injection pump operates on 
50 psig of natural gas, is automatic. 
Southern Engine and Pump Co. 
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predecessor. Officials shown weigh- 
ing in the new unit are: F. W. Nel- 
son, Kohler Co. sales and service ad- 
ministrator; R. A. Saletta of the 
firm’s San Francisco branch; and O. 
R. Moore Jr. of the Richmond 
branch. Kohler Co. 
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INTRODUCES A REVOLUTIONARY 
NEW TYPE OF HEAVY-DUTY 
POWER WINCH 


FEATURING TORQUE TRANSMISSION DIRECT FROM GEAR SPIDER 


TO DRUM ...NO KEYS TO SHEAR 


Outstanding features of the NEW KOENIG - = 


20,000 pounds safe hoisting capacity 


% Drum torque load is NOT trans- 
mitted by drum shaft... no keys to 
shear . . . torque is transmitted direct 
from gear spider to drum by means of 
multiple-splined collar in gear housing. 
* Entire unit, including safety brake, 
is lubricated by the oil-bath principle, 
with a generous supply of oi! to pre- 
vent overheating. 

*% Engineered to use standard lubri- 
cants available throughout the world. 
* Multiple-plate automatic safety 
brake, running in oil with one-direction 
clutcn, is easily adjusted or released. 
% Accurate drum clutch position in- 
dicator. 

* Gear ratio — 38:1. 

*% Nickel-bronze alloy worm gear. 
Hardened and ground worm mounted 
on Timken roller bearings. 


Model 70B with stationary shaft 


,=y 


Model 71B with catheads 


THIS ADVANCED-DESIGN KOENIG 
WINCH IS RECOMMENDED FOR OIL- 
FIELD EQUIPMENT, PUBLIC UTILITIES, 
HEAVY WRECKERS, CONSTRUCTION, 
AND OTHER HEAVY-DUTY JOBS. 
Koenig winches have served the in- 
dustry with dependable pul! and hoist- 
ing power since 1934. Koenig also builds 
a complete line of utility and service 
bodies. 


IRON WORKS, Inc. 





P. O. BOX 7726, DEPT. We 


HOUSTON 7, TEXAS 
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Said to be the 
most easily ad- 
justed, main- 
tained and over- 
hauled valve 
available is the 
Con - O - Sphere, 
the major design 
feature of which 
is a “sealing cap- 
sule” of conical- 
shaped Teflon 
molded around 
the ball that con- 
trols on-off-ac- 
tion. Con-O- 
Sphere has only 
seven parts — 
sealing capsule 
with integral 
handle stem, 
valve body, 
handle, Teflon 
stem seal (a 
Siuall washer), screw-in base plate, lock nut and set 
screw. All adjustments in the valve are made by tighten- 
ing the base plate. Simple replacement of the capsule 
and a new stem seal completely rebuilds the valve. This 
can be done in the line in approximately 3 min. The valve 
requires no lubrication. It is being manufactured in 
sizes ranging from 1% to 2 in., in a working pressure 
range from vacuum to 1440 psi and in a number of 
metals. W-K-M Div., ACF Industries, Inc. 
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“New Concept” Ball Valve 


ROTARY TORO 


"A good Weight Indicator is not 
; enough. For complete knowl- 
| edge of down hole conditions 
| install the Martin-Decker 
Hydro-Mech Torque Assembly. 
This unit fits under the rotary 
or secondary chain and pro- 
vides sensitive indications of: 
Hole and Bit Conditions 
Fishing Operations 

Diamond Coring 

| Air and Gas Drilling 








IRTIA 











@ 
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REDA Does the Job Better 


_.. and at LOWER COST! 


For this flood project a Reda Submergible Electric Pump 
is in operation. It is one of the thousands of installations 
for which Reda Submergible Pumping Units were selected 


Here’s Why: 


PROVEN PERFORMANCE 


Over 80 million barrels of oil have been recovered profitably 
from wells which would have been abandoned as unprofit- 


able producers. 
LIFTING COST Per Barrel of Fluid 


CENTS f | T 


PROVEN 
ECONOMY ‘ 


Average cost of pro- 
ducing with Reda 
Submergible Pumps 
is less than one cent 
per barrel of fluid for 
each 1,000 foot lift. 


— 


“ COMPLETE DEPTH FROM WHICH FLUID IS LIFTED — IN FEET 
LINE ‘Tapers, Uphown, Wonaeraten, Liber sod tartaton 
Reda Submergible Pumps are designed to 
meet every pumping need — for wells with 
small fluid volumes, large fluid volumes, new 
wells or secondary recovery operations. Daily 
production rates from 20 barrels of oil to 
18,000 barrels of salt water producing less 
than 1% of oil. Depths of wells are from 450 
feet to 13,000 feet. Complete line from 4 H.P. 
to over 300 H.P. 
Write for Bulletin R-686 Today 
oo of QUA» 


st REDA 23% 
ae N COMPANY 
~ BARTLESVILLE, OKLAHOMA 


\eel Manufacturer of Submergible, Electric Motors 


and Pumps for over 40 years. Pumps for Oil, 
Brine, Water, Gasoline, Jet Fuel, Chemicals, LPG 
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Ri Bourdon tube- 
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onductor wire 
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rface 


out is not influenced by absolute 
value of the current or resistance of 
the wire. Pressure readings can be 
taken at any time without down- 
time by simply attaching recorder 
to wellhead connection and turning 
on recorder. Complete, continuous 
reservoir records can be maintained 
on secondary recovery operations. A 
timer unit is available to automatic- 
ally record pressures at predeter- 





WFM-12R is the first and only pilot-operated gas 
h 2” main port for the KB and KC series 


retrievable WFM-12R has passed the toughest 
Right now in Mississippi this great new valve 
usly producing heavy salt water from a 12,000 


stallation. 


formation about the WFM-12R, write for 


Contact your nearest Merla representative or 


MERLA TOOL CORPORATION »° P, O, BOX 2576 
DALLAS 21, TEXAS 
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mined intervals. Ball Brothers Re- 
search Corp. 
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Arc-Free Static Starter 


A static starter for motors, elimi- 
nating a switch arc in corrosive or 
explosive atmospheres, has been de- 
veloped. It utilizes the Trinistor, 
the Westinghouse-developed silicon- 
controlled rectifier that blocks con- 
duction in the reverse direction but 
provides complete control of con- 
duction in the forward direction. 
Proper arrangement of Trinistor 
units permits total control of a 3- 
phase inductive or resistive load. 
The low-energy level signal required 
to control a Trinistor unit makes it 
possible to monitor a load directly 
from a computer without preampli- 
fication. The static starter is modu- 
lar and has no moving parts. It 
enables remote operation. Standard- 
ized starter designs are applicable 
to 20-hp motors “across the line” 
and up to 75-hp motors with reduced 
voltage. Westinghouse Electric 
Corp. 
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Subsurface Sampler 


Oil, gas and water samples can be 
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New Drilling Detergent Saves Drilling Dollars 


D-D®, Magcobar’s new drilling deter- 
gent, is recommended only for opera- 
tors and contractors who like money. 
Because, when you use D-D on your 
well, it’s hard not to save money. 

Look what D-D does. By reducing 
surface tension in water base muds, it 
speeds up the rate of penetration. 
What’s more, it settles out sand, ex- 
tends the use of low pH muds to greater 
depths, and reduces costs of chemical 
treatment. 


Another Well Done with Magcobar Technology 


®Registered trademark, Magnet Cove Barium Corporation. 


November 1961 


The really big surprise about D-D 
is that so little does so much. Initial 
treatment is only ten gallons per 500 
barrels of drilling fluid. Maintenance 
is two to six gallons per tour. 

Like money? You can learn all about 
D-D by writing for the new brochure. 
Magnet Cove Barium Corp., P. O. Box 
6504, Houston, Texas. 
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OIL *GAS 
Complete CHEMICAL 
ORILLING MUO StaviCcE ELECTRONIC 


INDUSTRIAL 
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Field in Delrin Pipe 
A kit to heat-join Delrin 
s now available for 
he 23-lb kit, easily 


aceta 
oil fie 


carried on location, includes a 
1500-w a-c portable generator, spe- 
cial heat-joining tool, cold ring, 
chamfering tool and pipe cutter. 
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‘SAFOMATIC 
VALVES 


COMPLETE AUTOMATIC PROTECTION AGAINST 
OVER-PRESSURE DAMAGE-LINE BREAKAGE LOSSES! 


mple, foolproof safety valve that will automatically shut 

s or fluid line when pressures rise or fall beyond prede- 
limits. Easy to install Safomatic Valves are made in an 

g range from 15 to 10,000 p.s.i. and in three control head 
ect operated, actuated by the pressure of the line on 
talled — remote operated, actuated by pressure source 
from the installation — pilot operated, actuated by one or 

safety devices which monitor system functions. 


idjusted or reset, both high and low pressure settings on 

tic Valves may be changed in a matter of minutes while the 

service and under pressure. Just as easily, the balanced 
permits manual resetting. 


ymatic Valves you can design an economical, positive 
stem for every type application where high and low 
mits are important. Write today for Brochure #SFO. 


$251 Axelson-Garret 


DIVISION OF 


“Products Designed to Give Oi! a Lift 
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Procedure is to melt a layer of the 
pipe’s outer surface and a layer of 
the inner surface of a factory-in- 
stalled, sleeve-type coupling. Cou- 
pling and pipe are then joined under 
hand pressure for several seconds 
until the molten resin solidifies. 
Under normal field conditions, a 
joint may be made in 25 sec at rates 
up to 800 ft of installed pipe per hr. 
Coupling and pipe are heated for 15 
sec and then joined. The pipe end 
solidifies within the coupling during 
the final 10 sec. The joining process 
is operable in rain or snow and at 
temperatures below zero. E. I. du 
Pont de Nemours & Co. 
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Oil Valve For Fluid Control 

The 4600 series Dump Valve is a 
mechanical oil valve for use in fluid 
control on oil and gas separators, 
horizontal emulsion treaters and 
water knockouts. It is operated by 
a float located in the separator or 
other vessel and mechanically linked 
to lever actuator on the valve. Dia- 
phragm balances seat area, equal- 
izing vessel fluid pressure and down- 
stream pressure. By removing cap 
screws, entire inner valve mechan- 
ism can be removed for reworking, 
reversing and/or replacing vaive 
disc. This valve is available in 2-in. 
size with screwed ends and in 3 and 
4-in. sizes with flanged ends. Enardo 
Manufacturing Co. 
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Fall Brings New Engine Line 

Plans to introduce an entirely new 
concept in industrial engines and 
engine-driven generators have been 
disclosed. The new “J” line of 12 
basie engines provides such unusual 
features as interchangeable parts, 
choice of gas, gasoline or diesel fuel- 
ing and water-cooled or air-cooled 
models — all fabricated from one 
basic set of tooling. First units in 
the series include 1, 2 and 4-cylinder 
models ranging from 3 to 15 kw. 
The 12 basic engines can be pro- 
duced in an almost limitless variety 
of models with minor modifications 
and selection of accessories. An- 
other major feature is accessibility 
of all parts for servicing on one side 
of an engine, thus reducing down- 
time and lowering costs of mainte- 
nance and repairs. Onan, division of 
Studebaker-Packard Corp. 
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Ductile Iron Strainers 

Ductile iron line strainers suitable 
for 600 psi at 650 F or 1000 psi at 
100 F are available in 44 through 
3-in. sizes with screwed ends. For 
steam, water, air, oil, gas or chemi- 
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Why 
Nickel Steel Pipe 
Keeps 
Fishing Tools 
on the Shelf 


The deeper you drill, the greater the 
possibility of drill-pipe failure. Torsion, 
tension and fatigue —they all increase 
with each additional foot of hole. 

But AISI 4340 nickel steel has the 
muscle to keep your drill pipe on the 
job when other materials quit. 

Yield strengths as high as 105,000 psi 
and tensile strengths as high as 150,000 
psi are provided by AISI 4340. When 
drill strings are long and heavy, this 
added strength prevents many a drilling 
crew from “going fishing.” 

A bar of AISI 4340 (1's%” diameter) 
resists 130,000 psi in torsional stress 
when it’s oil quenched and tempered at 
1200 F. And this helps to prevent fail- 
ure in a 100-200-ton string of drill pipe. 


With each added length of drill pipe, 
bending stresses tend to increase. But 
AISI 4340 nickel steel, hardened and 
tempered, provides a fatigue strength of 
75,000 psi at 4 million cycles — enough 
to keep your string going down without 
downtime. 

For deep-hole drilling— 12,000 feet 
and more — AISI 4340 provides an out- 
standing combination of ductility, 
toughness, and strength. In the heat- 
treated condition, it’s shock- and impact- 
resistant, wear- and abrasion-resistant. 


With such excellent properties, it’s no 
wonder that AISI 4340 is such good 
insurance against drill-pipe failure in 
deep holes. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


4s 
67 Wall Street INCO. New York 5,N. Y. 


INCO NICKEL 


NICKEL MAKES STEEL PERFORM BETTER LONGER 
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We don't change the name...we change 


Year-after-year the names of Hughes bits remain the same... 
but not their performance. This is being improved, constantly. 
Regardless of how well a bit performs, our engineers are never 
satisfied. They are continually challenged by new facts from 


the field and from research to find new ways to increase 


penetration rate...or footage...or both. 





Specitic new improvements 
in the Hughes. W7 Series 


i te, a a sees i" 


4 recent changes have lengthened life of 
W7 Series bits, made it possible to use heavier 
weights, and increased penetration rate 


Change No. 1 has materially increased bearing 
life through the improvement of metallurgy of 
rollers and roller bearing surfaces. 


Change No. 2 has increased resistance of heel 
row teeth to gage wear through use of webs 
connecting heel row teeth. 

Where gage wear is not a serious factor, the “L” 
shaped gage on the W7 helps these bits deliver 
more footage and faster penetration rate. For areas 
where highly abrasive formations are encountered, 
two or more teeth are joined by webs to provide 
increased gage facing and greater resistance to 
gage wear. In the W7R-2, webs join the heel teeth 
in pairs. The W7R has three or more teeth joined 
by webs. 

Change No. 3 has permitted use of increased 
weight on bit, and equalized wear on all three 


cones. This has been accomplished by redesigning 
the cutting structure and cone shell. 


Change No. 4 has extended cutting life of bit in 
areas where nose bearing wear is serious. This 
has been done through the use of improved 
integral pilot pin bearing. 


In hard and hard abrasive formations, drillable 
with milled-cutter bits, operators prefer Hughes 
W7 series bits for their low cost performance 


Today’s Hughes bits come to you under the same series | 4 


names they have for years... but there’s a whale of a ORIGINATOR AND WORLDS LEADING 
difference between the performance of the old and new DEVELOPER OF CONE-TYPE ROCK BITS 
bits. That’s why you get the most hole per bit today with 

Hughes bits. And why you'll get more tomorrow. To keep 

your hole costs down — go all the way with HUGHES. 


the performance 





























How big 
an investment 
do you have 
“hanging by 
a thread?” 














ou go for oil the bigger ...the right height... the right size— 
nt and the deeper you these are some of CFal’s requirements 
lependent that investment that mean extra strength and pressure- 
the threads that link your tightness. 
ng into an inseparable unit. Available in sizes 2%” through 95%” 
he threads for CF&l Seam- O.D., CF&I Casing and Tubing meets 
ind Tubing must pass the API STD SA specifications. Your nearby 
e of tests—including pain- CFal sales office or distributor has 
g with a contour micro- complete details and can provide prompt 
ht lead... the right taper delivery. 8494 


The Colorado Fuel and Iron Corporation 
Denver - Oakland - New York 
Sales Offices in Key Cities 


% MADE IN U.S.A. 
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cals, the #801J series features an 
accurately machined body recess and 
screen cap so that the screen fits 
snugly without binding. Steam or 
liquid is forced through the screen 
and cannot by-pass. A straight 
thread on the screen cap with a 
machined face and copper clad as- 
bestos spark plug type gasket per- 
mits easy screen removal. OPW-Jor- 
dan Corp. 


Circle number (13) on reply card 


Time-Saving, Compact Head 


Promising to save as much as 48 
hr in drilling and completing a deep 
well is this Compact Head. It is used 
in place of two or more casingheads 
and the tubinghead of a conventional 
hook-up. For instance, where 133% 
95 and 5%-in. casing and 2-in. tub- 
ing are planned, the head is attached 
to the 1334-in. casing, and the 12-in. 
blowout preventer is flanged to it. 
The 95% and 514-in. casing and 2-in. 
tubing are successively landed and 
packed off. Side outlets from the 
head connect with each casing 
string. The 12-in. preventer is not 
removed until the operator is ready 
to flange the Christmas tree to the 
head. The Compact Head eliminates 
several flanged joints that are pos- 
sible sources of leaks and several 
sets of studs and ring gaskets that 
are corrosion hazards. Cameron 
Tron Works Ince. 
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Small Swivel 

The smallest-capacity swivel in 
National’s line is the new T-12, 
which has an API rating of 25 tons 
at 100 rpm and a comparative dead 
load rating of 50 tons. It is designed 
for use with small portable or 
trailer-mounted rigs in exploratory, 


NEW from Harbison-Fischer 





t 
pine wed ‘Tuffr Rod 
plings with Thermospray 
Hard Surfacing can help 
you turn an operati 
expense into profit. uffr 
Polished ged and Liners 


Ae Hh kgs the same 

tsa the wellhead, too; 
fees stuffing box rubbers 
wiil seal off better and last 
longer, and your location 
will be cleaner and safer. 

Thermospray applies an 
extremely hard surface to 
steel so that wear caused 
by continuous friction will 
be minimal. In the process, 
a boride, carbide, and 
nickel powder is heated and 
sprayed onto the steel, 
then fused under extrernely 
high temperature with the 
base metal, and finish 

round to a smooth, 
riction-resistant surface. 

Thermospray is the 
toughest metal you can use 
in your rod string. It's file- 
hard but not brittle, it’s 
non-porous, and not subject 
to innergranular corrosion 
from salt water or hydrogen 
sulfide fluids. 

The next time you run a 
string of rods, make up 
with Tuffr Couplings and a 
Tuffr Polished Rod or Liner 
and watch how Thermospray 
will save you needless 
replacement costs. You can 
get Tuffr through leading 
stores throughout the 
oil patch. 


"BEST PUMPS IN THE Oil PATCH"* 
HARBISON-FISCHER 
FORT WORTH 


slimhole and shallow drilling opera- | POLISHED RODS 
tions or workover jobs. It is 46 in. POLISHED ROD LINERS 


high, 1834 in. wide, and weighs ap- 
proximately 5: SUCKER ROD COUPLINGS 


525 Ib. Recommended 
drilling depths are 1000 to 2000 ft. with H-F 
It features high strength-to-weight 


ratio, low center of gravity, preci- t h e r m 9 ton, p ray 


sion line bored bail, final run-in test- 


ing and opposed Timken tapered HARD SURFACING 
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Slush Pur Charts 


charts on all 
Emsco power 
slush pum] ghlight a new 12- 
page bullet tured are cutaway 
views of truction features of 
the 1 fluid end of the 
slush p mplete 


Perforn 
seven Cont 


pe wel 


specifica- 


tions and dimensions are included. 
Continental-Emsco Co. 
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Analogger Described 


An analogger’s design data and 
operating benefits are the subject 
of a new 8-page publication. Also 
provided is information on optional 
recording receivers and integrators 
for use with the Rockwell-Republic 
MP-12 analogger. Republic Flow 
Meters Co. 


Circle number (18) on reply card 


Meter Catalog 


Descriptions, illustrations, speci- 
fications and dimensions of Rock- 
well’s complete line of petroleum 
and industrial meters and accesso- 
ries are presented in 28-page cata- 
log. Rockwell Manufacturing Co. 

Circle number (19) on reply card 


Ball Valve Detailed 


A catalog sheet describes in full 
color a new stainless steel ball valve 
that has been designed for corrosive 
fluids, gases and general corrosive 
services. Type 316’s operation and 
applications are detailed. There are 
also cutaway views and pressure 
ratings. Lunkenheimer Co. 

Circle number (20) on reply card 











Slip flanges shear when 
unable to rejay anchor 
for removal from well. 


PROVEN 


Double-E tension tubing 
anchors have been field 
= en tor over seven 


and tubing wear 
2s virtually elimi- 
pump efficiency 
ed 


DOUBLE-E aa 


TENSION TUBING ANCHOR 


when 





magneto with impulse starter 


WHAT A BEAUTIFUL™ 


Spirally Grooved Drill Cellor 


Specifically designed to overcome 
problems of differential pressure 
sticking the drill collar string in the 
hole is a patented spirally grooved 
drill collar. A new 4-page folder 
enumerates its advantages and oper- 
ation and gives recommendations 
for its general use and prices, in- 
cluding rental and use of the process 
machined on customers’ own drill 
collars. McClinton Tool Co. 

Circle number (21) on reply card 


Storage, Disposal Well Hooku>s 


An 8-page technical bulletin dis- 
cusses the special problems of 
equipping storage and disposal 
wells and the resulting requirements 
for storage and disposal wellhead 
equipment. Typical hookups are 
described, and a broad line of casing 
heads and hangers and tubing heads 
and hangers are illustrated. Oil 
Center Tool Co. 

Circle number (22) on reply card 


Integral Joint Tubing 


Just released is a folder giving 
specifications and dimensions for a 
new 2-in. OD by 0.165-in. wall tub- 
ing that offers an integral box and 
pin connection at an economical 


HP MORNINe' 


and every morning will be... 


you use HARSCO 


Transfer Recirculating Units 


ALL 
WEATHER 


OIL 
TREATING 


PUMPING 
UNITS 


Pumping unit powered by Wisconsin air-cooled engine for circulating oil a 
tank bottoms. Slow speed of pump eliminates internal agitati 
cation, it is self-priming, positive and has high suction lift. High tension rotary 


and r 





insures easy starting of engine at lowest temperca- 


The unique fracture flanges on the slips, origi- 
nated by Equipment Engineers, is your insurance 
of a method of retrieving the tubing. 


tures. Engine is free from those parts that cause operating troubles such as fan 
belts, radiator and water pump. 


HARLEY SALES CO. 


Wisconsin Oil Field Distributor 
505 S. Main 619 S. Main 3420 McKinney 


WICHITA TULSA HOUSTON 


positi 
Sold Through Supply Stores — Write for Catalog and Prices 
EQUIPMENT ENGINEERS, INC. 


2039 Amel Dallas 35, Texas 7 MElrose 1-2290 
leaders for 20 years in well completion & pumping equipment 
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price. It is immediately available in| ANOTHER PRODUCT WITH PROVEN PERFORMANCE ENGINEERED BY 


J-55 Range 2 tubing with N-80 
available soon. Thread form is API 
10 Rd. Joint efficiency is said to 
exceed 100%. The new joint is in- 
terchangeable with 114-in. API 
EUE top and bottom connections. 
Atlas Bradford Co. 
Circle number (23) on reply card 


Subsurface Instrument Data | TYPE HDSL SNAP-LOK 


A new catalog features subsur- 
face pressure and temperature re- 
corders for wireline surveys of 
reservoirs and storage fields. Also | 
included are gage clocks, micrometer | 
chart readers, fishing tools, supplies, | 
replacement parts and rental serv- | 
ice. The Kuster Co. | 

Circle number (24) on reply card 


Centrifugal Pumps Discussed 


Addition of two new sizes to more 
than double capacity range of the 
Goulds model 3305-06 two-stage cen- 
trifugal pump line has produced a 
new bulletin on the subject. Per- 
formance curves, material specifi- 
cations, interchangeability charts 
and dimensions of the two new units 
are included. Goulds Pumps Ine. 

Circle number (25) on ceply card 


Packaged Field Compressors 


Ready for quick field installation 
for such applications as gas lift are 
packaged field compressors, models 
AM-2 and AM-4. A new bulletin 
describes many of the special 
features of these compressors. In- 
cluded are principal dimensions and 
operating data. C-B/Southern, The 
Cooper-Bessemer Corp. 

Circle number (26) on reply card 


Mast Erection Procedure 


A new 6-page bulletin contains 
detailed drawings of the basic steps 
in the erection procedure of the 
T-97 trailer-mounted drilling mast. 
Also included is information on a 
special drawworks trailer and a com- 
panion substructure that may be 
furnished with the T-97. Continen- 
tal-Emsco Co. 

Circle number (27) on reply card 


Booklet About Grease 


Included in a concise, easy-to- 
read, 82-page summary are the basic 
principles, properties, types and 
rules for choice and application of 
lubricating grease. Of interest also 
is a summary of the effect of addi- 
tives on grease properties. Bardahl 





Manufacturing Corp. 
Circle number (28) on reply card 


| 


DUAL STRING PACKER 


Get the most for your money. Let experienced T-I-W 
service men assist with the selection of the right equip- 
ment for your well . . . and see that you get first-run 
performance, with dependable T-I-W field-service instal- 
lation. CALL, WRITE or WIRE for details TODAY! 


Manufacturers of: T.1.W. Portable Rigs . . . T.1.W. Safety Joints . . . T.1.W. Rotary 
and Casing Slips . . . T.1.W. Grief Stem Safety Valves . . . T.1.W. Packers for 
every purpose . . . T.1.W. Pump Chambers . . . T.1.W. Mudmixers . . . and many 
other oi! field tools. 


TEXAS IRON WORKS 


GENERAL OFFICE and MAIN PLANT: 1401-1423 Maury Street, P. 0. Box 
16068, Houston 22, Texas. Other Shops at Victoria and Corpus Christi. 

EXPORT REPRESENTATIVES: Val R. Wittich, 30 Rockefeller Plaza, New York, N.Y. 
IN VENEZUELA: Oilfield Sales & Service, S$. A., Anaco & Maracaibo 

IN CANADA: Garrett Oil Tools, Ltd., Edmonton, Alberta 
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FORNIA 


Ltd. has spudded in 

; new 320-acre lease 
field area of Fresno 
8-16 lies 800 ft 

ft east of the north 
f section 16, T18s, 

| depth is 7000 ft in 


Petroleum Corp. 

t Lathrop Unit A-1 in 
ley with a combined 
test rate of 17,829,- 

s per day. The well 
the company’s lease 
400 acres on an anti- 
Tls, R6e, 
inty. Three inter- 
1242 and 7519 were 
ed. The first interval 
At the end of a 2 hr 
lrillstem test, gas 
\4-in. bottomhole 

rate of 4.059,000 cu 
tomhole shut-in pres- 
500 psi and final 
vas over 2800 psi 
bean. A similar 

m 7563-80 ft yielded 
of gas through a 

e bean. The third 


ction 5, 


180-519 ft was the big- 


ed a gas flow of 
t per day through a 
» bean in 25 min. 
as stopped at the 
gas flow was build- 

| site is about 5 

t from the southern 


; 
OT 


| Exploration and 

as spudded in well 

halafabad, 15 miles 
Agha Jari field. 


rTANA 


f California made 
ngle casing notch 
the Madison Lime 
1-2605, C SE SE 


Glacier County. 


Exploration 


Madison was found dry at 3661- 
76 ft at Cardinal Petroleum Co.’s 
No. 1 Ryan, C SE SE 30-30n-6w. 
This well, 1014 miles south of the 
South Cut Bank field in Glacier 
County, was stopped at 3771 ft. 


ISRAEL 


Offshore prospecting rights along 
the Mediterranean Continental 
Shelf have been issued by the Israel 
Petroleum Council to the Canadian 
firm, Sancana. The company will 
investigate drilling possibilities in 
the area. part of which is a lime- 
stone reef. 


NETHERLANDS 


Netherlands Petroleum Co. 
(NAM), in which Shell Nederland 
N. V. and Standard Oil of New 
Jersey have joint interests, will 
carry on exploratory oil drilling 214 
miles off the coast south of The 
Hague. 


OKLAHOMA 


A big gas stepout from the West 
Marshall pool in Kingfisher County 
was completed by Oil Capital 
Corp.’s No. 1 Stringer, C SW SW 
34-19n-5w, which is about a mile 
southeast of the pool. Open flow 
was calculated at 10,000,000 cu ft 
of gas per day from Oswego zone 
perforations at 5850-74 ft. During 
a 6-hr test the zone flowed 3,190,000 
cu ft of gas daily with 42 bpd dis- 
tillate on a 16/64 in. choke. 


Bell Oil & Gas Co.’s No. 1 War- 
ren, C NE 9-6n-1lle, 4 miles north- 
east of the North Hilltop pool in 
Hughes County took a 45-min drilil- 
stem test at 3043-110 ft. Gas, which 
surfaced in 13 min, flowed at the 
daily rate of 191,000 cu ft, and re- 
covery included 65 ft of gas-cut 
mud. The shutin bottomhole pres- 
sure was reported at 665 psi. The 
4%-in. casing was set at 3109 ft. 


Second pay was tapped by South- 
ern Union Gathering Co. when the 


November 1961 


5-year-old discovery No. 1 Follans- 
bee, SW NW SW 18-9n-15e, pool 
opener for the Southwest Raiford 
pool in McIntosh County, completed 
the Lower Cromwell zone. Openings 
at 4280-300 ft yielded 4,360,000 cu 
ft of gas per day. 


PAKISTAN 


Pakistan Shell Oil Co. is drilling 
another well on a new structure in 
the Sylhet area in a search for oil 
in East Pakistan. This well, Kailas 
Tila No. 1, which is 10 miles east 
of Sylhet, is expected to reach a 
depth of about 13,000 ft. 


PENNSYLVANIA 


Some 90,000 acres in the Pocono 
Mountains of Northeast Pennsyl- 
vania will be explored for oil and 
gas by Pure Oil Co. About 58,000 
acres of the total area were leased 
from the Lehigh Coal & Navigation 
Co. The latter lands are located in 
Carbon, Monroe, Schuyikill, Lu- 
zerne, Lackawanna and Wayne 
counties. 


TEXAS 


No. 2 H. A. Wimberly, 23 miles 
southwest of Fort Stockton in 
Pecos County, West Texas, has been 
completed by Hassie Hunt Trust 
and Gulf Oil Corp. as an Ellen- 
burger gas discovery. Calculated 
flow is 2,675,000 cu ft per day from 
perforations at 10,485-535 ft. 


Humble Oil & Refining Co. com- 
pleted its No. 1 Augustine as a 
small Queen sand strike, pumping 
9 bpd, accompanied by about 41 bpd 
of water, from openings at 2352-56 
ft. This well in Pecos County was 
originally staked as a core test. 


UTAH 


Delhi-Taylor Oil Corp. has com- 
pleted a gas discovery in Uintah 
County. This wildcat, Delhi-Taylor 
No. 1-15 Government, has an open 
flow potential of 6200 Mcf per day. 
The well was completed in two 
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Harshaw’s 


NEUTRON AND |:- GAMMA RAY SCINTILLATORS 


ARE THE 
om HEART OF MODERN 
_/ WELL LOGGING 

PROBES 


At the heart of modern neutron 
and gamma ray logs are Harshaw 
Scintillators mounted in rugged- 
ized stainless steel housings 
which withstand the rough usage 
and high temperatures encoun- 
tered in well logging. 

Harshaw thallium activated 
sodium iodide [NaI(T1)] and cesium 
iodide [CsI(T1)] scintillation 
crystals have the high gamma 
sensitivity and energy discrimina- 
tion required for current logging 
techniques such as natural 
gamma, gamma-gamma, and 
neutron-gamma logs. Harshaw 
europium activated lithium iodide 
[LiI(Eu)] has the high neutron 
sensitivity required for the neutron- 
neutron lags. Both normal (7.5%) 
and highly enriched (95.6%) con- 
centrations of the neutron sensing 
lithium-6 isotope are available. 

Our competent nuclear physics 
and engineering staffs are ready 
to assist you in scintillator devel- 
opment problems. 


CRYSTAL DIVISION of the Harshaw Chemical Co. 
‘Oat 17 :)F-lale MoM Olalie) 
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Wasatch sands producing from per- 
forations at 5330-5342 ft and 5036- 
5050 ft. The company has a work- 
ing interest in some 11,500 net 
acres in a gross 15,000 acre block 
in the general area and has sched- 
uled another exploratory test at an 
early date in the eastern portion of 
the block. 


New discovery in the Lisbon 
trend on the Big Indian Prospect in 
San Juan County has been com- 
pleted by The Pure Oil Co. The 
No. 1 Big Indian well is about 234 
miles north of the Northwest Lis- 
bon field. It flowed 7.4 million cu ft 
of gas per day with some 11 bbl of 
65.6 gravity condensate per million 
cu ft of gas through a 29/64 in. 
choke. Production is from 58 ft of 
perforations between the 9886- 
10,150 ft level in the Mississippian 
formation. Open flow potential is 
calculated at 44 million cu ft per 
day. 


WEST GERMANY 


The deepest oil deposit found so 
far in Western Germany has been 
discovered in the area between 
(ACTUAL CASE HI wey Rosenheim and Munich. The well, 
! Assling 1 of Mobil Oil-Gewerks- 
chaft Elwerath-Preussag drilled 20 
miles southeast of Munich near 
Assling, struck oil in the Priabon 


how to find a 27-inch sandstone of the Tertiary at a 


oll tield at 6760 feet... depth of 11,307 to 11,359 ft. Pro- 
duction tests yielded a free flow of 
Patricio County, Texas)— Core analysis of side wall 176 bpd of light oil through a % 
s pinpointed a thin (27”) oil column, among water-bear- in. choke. 

issive sands, which is producing oil at commercial rates. 


re you see, the more you learn — but, if no conventional WYOMING 
e taken, then an analysis of side wall samples is cer- 

etter than no analysis at all. In this case, the operator’s 
to spend a few more dollars on core analysis resulted in 
very of an oil field — after negative reports from other 
) evaluation methods. 


A drillstem test at Sam Gary’s No. 
1 Fowler, C SW NW 7-54n-67w, 
wildcat in Crook County, in the 
northeast, recovered 5220 ft of 
ore and analyze your last “dry” hole? If not, are you clean oil of the Minnelusa pool at 
you didn’t miss something? 6034-50 ft. Top of the pay was 6019 
ft. Taking over the well, Shell Oil 
Co. will complete the strike located 
on the east flank of the Powder 


1 Y River Basin. 


The Wind River Indian Agency, 
hures are immediately Fort Washakie, gives notice that 
priate eel A mens: certain tribal Indian lands will be 

4 5 aerate ef advertised for oil and gas leases 

around Jan. 20, 1962. Lands to be 

advertised for the Sale No. 6 are 

24 j within: T6n, R2w; T7n, R3e, T7n, 

R4e; T8n, R3e; and T8n, R4e. In- 

terested parties can secure prospect- 

CORE LABORATORIES, inc. ing permits for further exploration 

AS 7 TEXAS USA «© CABLE ADDRESS CORELAB - 

from this Wyoming agency of the 

STATES CANADA SOUTH AMERICA EUROPE AFRICA Bureau of Indian Affairs, Depart- 

ment of the Interior. 


lysis is not a luxury. The absence of it is. 





this ad appears. 
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NEW... 
THE SWACO 


GOLDEN CLONE 
CLAYJECTOR 


Three major improvements result in more stable 
operation, greater ease of adjustment and virtual 
elimination of plugging. 

New Golden Clone* cyclones feature a 
ceramic lining so wear-resistant that 

clone dimensions so essential to effi- 

cient operation remain unchanged even 


after months of use. 


New pressure regulator for feed hoids 
uniform correct pressure on cyclones. 
Single valve adjustment of dilution 


simplifies operation. 


New SWACO Auto-Screen* prevents plugging of 


unit with drilled solids, lost circulation materials or trash. 


These improvements have added greatly to 

the already outstanding performance of the Clayjector. 
If you are drilling with mud heavier than 12 pounds 

per gallon, you can cut mud costs by using the Clayjector. 
Ask a SWACO representative for full information. 


+ 


SWACO 


717 FT. WORTH NATIONAL BANK BLDG., FORT WORTH 2, TEXAS ¢ Telephone: EDison 2-4433 eCable Address: “SWACO” Fort Worth 
LOUISIANA: New Orleans, Lafayette »* TEXAS: Houston, Corpus Christi, Fort Worth, Kermit * OKLAHOMA: Oklahoma City * NEW MEXICO: Farmington 
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Suppliers’ Parade , 


Neil Miller, t surer of Dowell treasurer and auditor in 1941 and 
Div. of the D Chemical Co. died. became treasurer in 1959. 
He spent 12 years in accounting and 
auditing v fore joining Dowell Brown Oil Tools Inc., developer of 
in 1936 a intant. He was new multiple completion methods 
promoted istant secretary- and equipment, has signed a patent 








age, Longer Service. 


Carbon-Manganese fully Nickel-Chromium-Moly- 


TYPE 4H normalized. For heavy TYPE }5 bdenum Steel, normal- | 


duty where corrosion is ized and tempered. For 
not a major problem, extremely heavy duty in 
medium corrosive fluids. 


Nickel-Molybdenum AlI- Carbon-Chromium-Mo- 


ryPE Af} loy. Normalized and TYPE 18 lybdenum Boron Alloy, | 


normalized and temper- | 


tempered. For heavy 
duty pumping in medi- ed. For heavy duty 


um corrosive conditions. pumping in non-corro- 


sive or inhibited fluids. 
Write for prices and complete literature today! 


BUY FROM YOUR NORRIS DISTRIBUTOR 


W. C. NORRIS DIVISION | 


| Ga) Ne ek CORPORATION 


P.0.BOX 1739 + TULSA, OKLA. 


BRANCHES: Great Bend, Hous- 
ton, Kilgore, Odessa, Wichita 
Falls, Salem, Casper, Farmington 


licensing contract with Baker Oil 
Tools Inc. Under the agreement, 
Baker has acquired non-exclusive 
license to use and sell such multiple 
completion methods and equipment 
under patents issued to Brown. 


Clark Bros. Co., Div. of Dresser 
Industries, Inc., has opened an of- 
fice in Buffalo, N.Y. Charles P. Clark 
Jr. is in charge of this branch of the 
Pittsburgh office. Prior to being 
transferred to Buffalo, he was sales 
engineer with the Pittsburgh office. 


Collins Radio Co. has integrated 
all microwave activities into one 
organization within its new systems 
division, the Alpha Corp. New direc- 
tor is Kerry R. Fox. Appointments 
in the new microwave systems divi- 
sion under Fox include R. S. Willard, 
manager of microwave sales; L. M. 
Fisher, manager of microwave sys- 
tems engineering; and H. G. Kraft, 
business manager for microwave 
contracts. 


The gravity department of Geo- 
physical Service Inc. moves from 
Houston to Dallas, Tex. Dr. Richard 
A. Geyer, manager of gravity opera- 
tions, will continue in this position 
in Dallas. 


Two new inspection divisions 
have been opened by Tuboscope Co. 
One, located in Carmi, IIl., is man- 
aged by C. E. Shake, formerly 
Houma, La., division manager. The 
other is in Graham, Tex., and is 
supervised by Wendell Harrison, 
who was previously production man- 
ager in Odessa, Tex. 


Wheel Trueing Tool Co., Detroit, 
Mich., has acquired Drilling and 
Service Inc. of Dallas, Tex. Since 
1946 the Texas firm has been the 
world-wide sales and service outlet 
of Wheel Trueing in the oil field 
drilling industry. Terms of the 
transaction were not disclosed. 


Bucyrus-Erie Co. has sold the 
manufacturing and marketing 
rights of the Winkie drill to the 
international firm of J. K. Smit & 
Sons. The first-named company 
acquired the rights to produce the 
drill in 1958 from the Wink Corp. 


er Information on Advertised Products See Reader Service Card Novem ber 1961 Petroleum Engineer 





Armorco gx 


(On Polished Rods 
and stuffing box pack- 





ing a double barreled 


saving 





@ On Polished Rod Liners 
and stuffing box 
packing — the 
packing lasts 
longer 

3) On Rod Couplings 
saves wear on 
couplings and 


reduces tubing 





To: Resist Most 
Severe Corrosion 








To: Greatly Reduce 
Coupling Wear in 
Crooked Holes 


To: Greatly Reduce 
Tubing Wear by 
Couplings in 
Crooked Holes 


th 
we Alvan 

















4 


* Ask for BMW Armor- 
cote a hard corrosion 
and wear resistant 


overiay that won't pit, 


peel or ravel. 


BRADFORD MOTOR WORKS 


General Office and Factory 
Bradford, Pennsylvania 


Branch Office and Factory 
Tulsa, Oklahoma 


Excell Specialty Co. 
Edmonton, Alberta, Can. 
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Warehouse 
Odessa, Texas 
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Roots-Conners- 
ville Blower, Div. 
of Dresser Indus- 
tries Inc. has 
opened a new 
branch office in 
Midland, Tex. 
LeRoy C. Laycock, 
formerly of the 
Houston office, is 


L. C. Layeock branch manager. 


Appointments and 
Promotions 


Clark Bros. Co.— has appointed 
sales engineers: M. S. (Mel) 
Kenady, Amarillo; Z. B. (Zobo) 
Deer, Tulsa; Edward S. Leonard, 
Houston; Thomas R. Bett, Shreve- 
port. 


Continental-Emsco’s Fibercast 
Co. — Philip J. Liston, sales man- 
ager. 


Camco Inc. — Charles H. Weier, 
financial vice president and secre- 
tary, Houston, Tex., formerly with 
Mortgage Associates Inc. 


Daniel Orifice Fitting Co. — B. C. 
McKnight, district sales represen- 
tative, Dallas, Tex. 


Dowell Div., Dow Chemical Co. — 
William M. Ross Jr. petroleum en- 
gineer, from Hobbs, N. Mex., to 
Tulsa, Okla., general offices. 


Alten Foundry & Machine Works 
Inc. — William A. Morris, chief 
engineer. 


Atlas Bradford Co.—L. T. 
Shackelford, district sales manager, 
Houston; W. L. (Bill) Phillips, 
Louisiana-Mississippi district sales 
manager, Lafayette, La.; Roger E. 
Bartelsmeyer, district sales man- 
ager for West Texas, Odessa, Tex. 


3owen Itco Inc. — Z. C. Ambrose, 
general sales manager, Houston, 
Tex., formerly executive vice presi- 
dent, Houston Oil Field Material Co. 


Dresser Industries Inc. — John P. 
Cartwright, elected vice president, 
machinery group, formerly vice 
president and general manager, 
industrial division, Joy Manufac- 
turing Co. 


Dresser Manufacturing Div., 
Dresser Industries Inc. — Harry R. 





arca 


SAFETY TYPE DCS 
CLAMP SLIPS 


No better way 
to handle 
drill collars 


It clamps; it lifts; it snubs. 
Use the versatile Varco 
Safety Clamp for all flush- 
tubular operations. 


Use it especially in combination 
with Varco Type DCS Slips 

(with extra long back) for easier, 
safer handling of drill collars. 


Write for literature way 


> 2 
2 —~ ~ 
alc) 


ABEGG & REINHOLD Co. -. 


2533-41 EAST 26TH STREET 


LOS ANGELES 54. CALIFORNIA 


MIDCONTINENT OFFICE: HOUSTON, TEXAS 
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Castle, s representative for Guiberson Corp., one of the Dres- section, Tulsa, Okla.; district store 
Michigan, Northern Indiana and ser Industries — Gordon G. Guiber- managers — Julius Nemeth, Morgan 
Western O formerly district son, elected chairman of the board; City, La., from salesman, Harvey, 
manager for Lincoln Engineering Robert L. Boyd, appointed presi- La.; and W. H. Seeker Jr., Hobbs, 
Inc. dent; Jack W. Edwarc: , manager of N. M., who is succeeded as store 
purchasing; Dale E. johnson, man- manager at Snyder, Tex., by Haney 
Geolos Service Corp. — ager of exports; Dennis L. McGill, Atyia, formerly salesman, Midland, 
Travis W. I manager of field manager of advertising; Hal Mes- Tex.; in tubular products depart- 
operations, Oklahoma City, Okla. singer, director of marketing. ment — E. F. Westhoff, assistant to 
merchandise manager; B. F. Har- 
Oil Cent | Co.— Walter Hughes Tool Co. — H. E. Collins, rod, chief clerk; and salesmen — 
Burke, si ty salesman, Hous- director of licensee manufacturing F. P. Crahan, Hennessey, Okla.; D. 
ton, Tex Fletcher, South services. L. Dutton, Harvey, La.; and R. D. 
Texas d t manager, Corpus Leslie, Hobbs, N. Mex. 
Christi; | G. Tigert, sales and Jones & Laughlin Supply Div. — 
service ntative, Oklahoma James A. Bailey, sales supervisor — Mission Manufacturing Co. — C. 
City, O} LACT in production equipment sales —_E. Van Loozen, industrial sales man- 
ager, formerly western district man- 
ager; F. J. Herbert, western district 
manager, formerly southeastern 
district production sales represen- 
tative, with Harold Herren replac- 
ing him in the southeast; Melton 
Wright, sales administrator; 
Johnny Warren to packaged gas 
turbine, Round Power, sales. 


Oil Well Supply Div., U. S. Steel 
Corp. — store area sales represen- 
tatives: Donald G. Kiihn, Cut Bank, 
Mont.; Robert W. Anderson, Vernal, 
Utah; Gene H. Stumpf, Gillette, 
Wyo. 


Plastic Applicators Inc. — Her- 
bert Alexander, western division 
sales manager, Midland, Tex., form- 
erly sales representative in Odessa. 


Republic Supply Co. — J. C. Ber- 
gin, vice president in charge of op- 
erations and directing the activities 
of all supply districts, stores and 
sales office, formerly South Louisi- 
ana district manager; and Jack R. 
Wright, vice president in charge of 
sales, formerly manager of project 
and industrial sales. 


Worthington Corp. — Peter 8S. 

Barno, elected vice president, em- 

ployee and public relations, form- 

THE DIFFERENCE SHOWS UP IN PERFORMANCE! erly vice president for public and 

industrial relations, Chase Brass & 

Copper Co. Inec.; Patrick L. Mc- 

Manus, appointed general manager, 

Standard Pump Div., formerly 
director of marketing services. 


What's the difference? PROVEN PERFORMANCE .. . in more footage... 
fewer dré ' less rig down time! That's the record of SPANGALOY 
bits afte ths of field tests conducted under the toughest drilling 
condit 


SPANGALOY bits are made of a special alloy: This, plus improved heat _ Schlumberger Well Surveying 
treatment ts in greater tensile strength and yield to withstand the Corp.—T. I. Obenchain, senior 


torque, impact, vibration and abrasion encountered in the hardest and sales engineer, Farmington, N. M.; 
O. Wayne Burnett, sales engineer, 


Newcastle, Wyo.; D. C. Ross, loca- 
Specify SPANGALOY bits on your next order. tion manager, Abilene, Tex., S. R. 
Harris, location manager, Effing- 


SPANGALOY TOOLS ™"" 


BS 4 BRANCHES: Bolivar, N. Y., Tretolite Co., division of Petro- 
SPANG & COMPANY « BUTLER, PA. / Mt. Pleasant, Mich., Winfield,Kan. lite Corp. — James W. Hakeman, 


most irregu formations. 
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VISQUEEZ 
slurry shuts 







ig 


off water fied} 


ew “or 





where all 
other 


rateidaleye ts 
fail! — 








An exclusive BJ Service development, Visqueez is the most effective 
method yet devised to shut off water from producing oil or gas wells. Results talk! 
Only Visqueez slurry thins on contact with water... penetrating and Visqueez Increases Oil Production 30% — 


depositing cement deep into the most troublesome water-bearing Decreases Water Production 27% 
Pn Raa ie : eo : —— PROBLEM: To lower the water/oil ratio of the pro- 
formations. A special viscous carrying agent puts a protective coat- ducing wells in 8 water Good system ia Wyoming. 
ing around the cement particles. The slurry cannot set up until a SOLUTION : Visqueez was used to treat 16 produc- 
; ‘ ‘ , . . i F ‘ ¢ “ti 3 
yre-timed chemical action removes the oil coating. No high squeeze ing wells with an aggregate production of 10,88: 
F ‘ e _—s BWPD and 897 BOPD. Following Visqueez treat- 
pressures ...no need for reverse circulation or costly drilling out— ments, water production has decreased to 7,983 BPD 
and oil production has increased to 1,169 BPD. 
Over-all results: water production down 27% —net 


excess slurry is recovered as free-flowing oil and cement. With BJ 
> 1 ic > ee i< 4 j i 9 _ ! . . 
Service Visqueez, the well is back on production in 24 hours or less! oil production up 30%. 


For complete details, call your local BJ Service field station today. 


BJ SERVICE, INC. 


A BORG-WARNER SUBSIDIARY 


Long Beach, California + Arlington, Texas + Stations in all major oil fields 
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Dependability 
of 


P ro d u ct Ball Brothers’ Pressure Sentry 
MK-7, for pumping, flowing, or shut-in wells, 
is permanently installed below the pump. 
Digital signals from a Bourdon tube-coded 
wheel assembly are sent up a single conduc- 
tor wire to assure a + 1% pressure readout 
accuracy. Readout is not influenced by abso- 
lute value of current or resistance of wire. A 
simple, portable surface unit makes a perma- 
nent record of reservoir pressures on chart 
paper. 


Continuous, intermittent, or automatically 
timed pressure recordings may be made. 
Available in pressure ranges to 8000 psi. Will 
operate in wells with temperatures to 275°F. 


and 


a) s 

oervice Simple to install and operate. 
However, engineering, installation and re- 
pair services are always available from Ball 
Brothers. 


For complete information 
write for new bulletin »)—> 


assistant to general sales manager, 
St. Louis, Mo., formerly assistant 
Rocky Mountain division sales man- 
ager, Edmonton, Alta., Canada; and 
new field service engineers — Jerry 
Worsham, Levelland, Tex.; Joe W. 
Moore, Odessa, Tex.; Billy Johnson, 
Corpus Christi, Tex. 


Well Equipment Mfg. Corp. — 
William G. Meinecke, sales and 
service, Hobbs, N. M., formerly a 
geologist for Darrell W. Smith Co.; 
and H. M. Williams, industrial sales, 
Houston, Tex., formerly a steel 
warehouse sales representative in 
the Houston area. 


Reed Roller Bit Co.—Roy A. 
Bobo, to the newly-created post of 
sales engineering manager. 


A Pair of Corrections 


On page 71 of the October issue, in 
the next to last paragraph, appears 
the statement “It is significant to 
note that since there is no limitation 
on bit efficiencies, the smaller diam- 
eter burner or ‘bit’ drills faster.” 
Reference was made to Fig. 4 which 
appeared on page 72. Since this 
curve pertains to performance of 
Linde’s model 6T36 burner, the 
above statement is not entirely cor- 
rect. The curve indicates the hole 
size and not burner size. This curve 
in Fig. 4 does show that as the 
burner penetrates zones of poor 
“spalling” characteristics, the aver- 
age diameter of the hole becomes, 
larger. 

In September, a reference was 
listed on page 54 showing H. L. 
Saunders associated with Linde Co., 
Div. of Union Carbide Corp. Mr. 
Saunders was and is associated with 
Aluminum Laboratories Ltd., of 
Kingston, Ontario, Canada. Both 
errors are regretted. 











SECONDARY RECOVERY 


RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estimates, Design, Installation 
FIELD SUPERVISION 
Phone 723-2167 
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What’s doing in Drilling | 


Breaking Rock Electrically 


Rock can be broken electrically. 
A way to do that has been success- 
fully tested jointly by the Montana 
School of Mines and Westinghouse 
Electric Corp. The main piece of 
apparatus used was a radio-fre- 
quency generator similar to a small 
but powerful radio transmitter. In 
this case, however, the generator 
sends its power through wires to the 
rock, instead of through the air via 
an antenna. 

The concentrated high frequency 
current heats a path through the 
rock and expands it more than the 
unheated areas. The differential ex- 
pansion causes the rock to crumble. 
Water present in small amounts in 
the rock helps the process. 

Because the rock crumbles grad- 
ually instead of disintegrating vio- 
lently, this electric method is de- 
cidedly safer than drilling and using 
explosives. 

A grant was made to the Montana 
School by Anaconda Co. to do re- 
search on this work. 


Drilling Department Changes 
at Kerr-McGee 


Several organizational changes 
have been made in the drilling de- 
partment of Kerr-McGee Oil Indus- 
tries, Inc. 

J. Norman Baxendale, formerly 
regional drilling superintendent of 
the Mid-Continent and Rocky 
Mountain region, has become the 
assistant manager of foreign opera- 
tions. 

John Cox has assumed the duties 
of chief engineer and manager of 
domestic land drilling operations. 
He was formerly in charge of engi- 
neering and maintenance in Morgan 
City, La. 

Taking over Cox’s engineering 
duties in the Gulf Coast is Marvin 
Bender, regional drilling engineer. 

C. D. Blanchard, who was former- 
ly a toolpusher, has become assist- 
ant Gulf Coast drilling superintend- 
ent. 


Big Drilling Program in 
British Columbia-Alberta 


An oil drilling program, said to be 
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one of the biggest ever to be under- 
taken in the Alberta-British Colum- 
bia northland, has started in the 
Boundary Lake field of the Peace 
River country. Over 130 wells are to 


be drilled in the next 7 months by 


5 months of sand 


several companies. If the program is 
successful, the Boundary Lake area 
will become the biggest oil field in 
British Columbia. 

Imperial Oil is a leader in the pro- 
gram. The company plans at least 


production fail to damage 


CAMCO 


Straight-Thru Westar 


‘Safety 


Valve 


In a South Louisiana well, heavy sand 


production had repeatedly cut out subsurface 
tubing safety valves of conventional design, 
necessitating replacement every 60 days. 


Then a Camco Straight-Thru design A2 
Safety Valve was installed. By its large straight 
bore and by location of the flapper and flapper 
seat outside the flow stream, Straight-Thru de- 
sign reduces flow turbulence and protects vital 
seating surfaces against sand cutting. Pulled 
from the sand-producing well five months after 
installation, the Camco A2 Safety Valve was 
found to be in perfect condition—ready for 


further duty! 


Constant operating readiness for long pe- 
riods of service makes the Camco Straight-Thru 
A2 your most reliable, positive assurance of 
automatic shut-in if surface controls should fail. 


For your copy of Camco’s new 28-page 
A2 Safety Valve Brochure, call your Camco 


representative or write 


Straight-Thru design reduces tur- 
bulence, protects valve seating sur- 
faces against abrasion, assures 
proper closure of valve at pre- 
determined pressure drop 


“PRODUCING PETROLEUM PROGRESS” 


CAMCO, INCORPORATED 


Box 14484, Houston 21, Texas 
CAMCO, LTD., Belfast, U.K.-CAMCO DE MEXICO, S.A., Mexico, O.F. 
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“CHICAGO PNEUMATIC + OIL TOOL DIVISION + FORT WORTH, TEXAS 


. 


© 


GP SUPPLIES 
HOLE PACKAGE 


A single call to a CP Field Repre- 
sentative will get you one or a 
dozen different oil tools . . . the 
right bits for any formation — 
Regular, Jet or Slant-Jet . . . Drill 
Collars, Reamers or Hole Open- 
ers. Just get your CP man on the 
‘phone . . . day or night. He knows 
the moment you call that you 
mean now ... at the rig... he 
won't spare the horses. Depend on 
CP to supply the “Hole” Package. 


At CP we know that you’ve “no 
time for downtime!” 


CP BITS are at their best when the going gets 
tough . . . that’s why the next bit going into the 
hole should be CP! 


Chicago Pneumatic 


FORT WORTH, TEXAS 


BITS * DRILL COLLARS §& 
REAMERS « TOOL JOINTS 
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42 wells this year and may drill as 
many as 90 in the next 7 months at 
an estimated cost of $1,250,000. 

Other oil companies plan a total 
of 38 wells in the field. Working with 
Imperial are Scurry-Rainbow, Pa- 
cific Petroleum, and Calvan oil com- 
panies. 

Northland Foothills Agreement— 
British American, Shell, Mobil, and 
Texaco—plans 8 wells. Actual tests 
are divided up between Dome, 
Amerada, Sun, Sinclair, Hudson 
say, and Union oil companies. 


Ruling May Stop Small Tract 
Drilling 


Small tract drilling for both oil 
and gas could come to an end in Tex- 
as because of a recent ruling made 
by the Railroad Commission, the 
state’s regulatory agency. The order 
divides output entirely on the basis 
of the acreage of each well. Thus, it 
has reversed the previous formula 
whereby two-thirds production was 
shared according to well acreage 
with the remainder divided equally 
without regard to tract size. 

The actual ruling applied to the 
case of natural gas production from 
the Normanna field in Bea County 
on the Gulf Coast. Although it re- 
ferred only to gas there, industry 
speculation is that a similar ruling 
for oil fields could be forthcoming. 

Strict acreage allocation could 
make it uneconomical to drill most 
small tract wells. To obtain higher 
permitted output to make a well pos- 


sible, owners of areas under 100 
acres in size must prove that owners 
of adjacent tracts refuse to pool 
their interests on a fair basis. 

A major oil company official be- 
lieves that, under the new order, it 
is unlikely there will be many small 
tract wells in the future. He adds 
that in most cases producing com- 
panies will take small tract owners 
into pools. 


New Island in Gulf Waters 


One of the largest of the man- 
made islands built by the oil indus- 
try in the Gulf of Mexico went into 
operation when Shell Oil Co. began 
drilling a new well in its West Delta 
Block 32 field. The drilling of 12 di- 


Rotary Rigs Operating in Oil Fields of United States and Canada 


As reported to American Association of Oil Well Drilling Contractors by Hughes Tool Company 


Sept. 4 Sept. 11 Sept. 18 Sept. 25 


Alabama 5 
Alaska y 13 14 
Arkansas 1: 13 
Arizona 0 1 
\alifornia—Land 73 7E 87 
Salif.—Offshore 5 é 
Calif.—Total 
Solorado 
F lorida—Land 
F lorida—Offshore 
Florida—Total 


aters 101 96 
Land 85 81 


59 

Louisiana—Total 293 
faryland 0 
Aichigan 22 
fississippi 71 
1 

30 

oF 


> 


Feb. Mor. Apr. 


56 


J May. Jun 
—=— TOTAL I960 ACTIVITY sm TOTAL I96/ 


Sept. 4 Sept. 11 Sepr. 18 Sept. 25 
New York 1 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
South Dakota 
Tennessee 
S. Tex. & Gulf C 
Inland Waters 
S. Tex. & Gulf C. 


tet 
East Texas 
West Cen. Texas 
West Texas 
Texas—Total 
Virginia 
Utah 
Washington 
West Virginia 
Wisconsin 
Wyoming 
Total—v. S. 
Western Canada 
Eastern Canada 


July Aug. Sept. Oct Nov. Dec 
ACTIVITY 
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rectiona from the combina- Gulf waters. Two 250-ton cranes po- 


tion drilling and production plat- — sitioned a 450-ton foundation jacket. 
form is ed for under present A 265-ton jacket was placed next to 
plans. As the wells are brought in, it. The two jackets were capped with 
their oil be processed to be car- three sections of deck. The new plat- 


ried by gathering lines to on-shore form has facilities to house 42 men. 


installat oil will be stored on 
the platf 


The large platform covers over a 


Floating Crane Moves 


third of an acre. Designed by Shell : 

engineers, it was built by J. Ray Huge Equipment 

McDermott & Co., Inc. at their This floating crane saves time 
Bayou Boeuf | at Morgan City, and labor in moving huge pieces of 
La. It embling the structure, equipment from one location to an- 
McDermott made one of the heaviest other. Here on the broad waters of 
lifts ev ttempted in offshore Lake Maracaibo, Venezuela, it is 









USTER 


SUBSURFACE 
GAUGE 
CLOCKS 


are the answer ! 





K-3 RPG-3 AK-1 


Kuster Gauge Clocks are known around the world by their rugged, 
ite and dependable service for 25 years under all conditions — 
g 500°F steam wells and in the sub-zero Arctic. 





GER. = 
PRESSURE RECORDERS 
SUBSURFACE TEMPERATURE RECORDERS 
INSTRU vad FORMATION TESTING PRESSURE GAUGES 


CHART READERS CLOCKS 
RENTALS ¢ REPAIRS 


Send for our 
new Catalog! 


“TT KeE Buster co. 


537 EAST BIXBY ROAD * P.O. BOX 7038 . LONG BEACH 7, CALIF. 
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carrying a derrick and drilling plat- 
form to a new drilling site. 

Known as the Atlas, the diesel- 
electric crane was built for Com- 
pania Shell de Venezuela Limited in 
the Netherlands and towed 4500 
miles across the Atlantic by a Dutch 


tug. 

It eliminates dismantling a rig 
when drilling has ended at one site 
and re-erecting it again on a new lo- 
cation. By so doing, the Atlas allows 
more holes to be drilled over a given 
period. 





Equation Subscript 
Makes Difference 


Type-writing complex equations is 
not easy, as any secretary will tell 
you. This difficulty also applies when 
setting type to print such complex 
equations. In the article “Curve- 
Fitting Cuts Material Balance Cal- 
culations” by L. T. Stanley published 
in the August issue, Equation 2 
under the heading “Estimating 
Procedure” was incorrect. It should 
have been written as: 


2. Calculate & (Ap,) (t)-8 
§=j my + ] i 

and 
(Ap;) (t)°° 
1 my 


n 
i 


|M 


i: + 1 i 


The same subscript correction 
applies under column (9) of Table 2. 
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»»: to your order 


Debutinizers, exchangers, fractionating towers, 
pressure vessels or intricate processing 
equipment—you name it; we’ll build it—to 
your requirements with exact precision. The 
size or shape is limited only by the customer’s 
desire. Delivery on schedule is no problem 

by rail or water from our tidewater plant. 


= = \ cx/ 


For forty years engineering leaders in the oil 
refining and chemical industries have been 
calling upon Sun Ship for important 
components for the building of large plants. 





Let Sun Ship help solve your machine and 
equipment problem. Phene or write our 
Sales Engineering Department. 

















SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE « SINCE 1916 « CHESTER, PA. 





Procon completes 
African refinery 


a refinery in Mozam- 

st of Africa near the 

. at considerable 

stries where almost all 

ad been constructed. 

lid! Not in16 months—but 
ths ahead of schedule! 

D refinery, it includes Plat- 
Merox'’, and crude distil- 
jlete supporting facilities. 
edade Nacional de Refi- 
(SONAREP) a subsidiary 
petroleum marketing firm, 
de Petroleos (SONAP), 
ther tribute to Procon’s 
tackle the toughest job 

e shortest possible time. 


PROCON 


MT. PROSPECT ROAD 
DES PLAINES. ILLINOIS, U.S.A 
Ww d-Wide ¢ stru w the Petroleum, 


al Industries 





PROCON INTERNATIONAL S.A. 
aG S.A 
PROCON (CANADA) LIMITED, 
TORONT ANADA 
PROCON (GREAT BRITAIN) LIMITED. 
i N N ENGLAN 
PROCON PTY. LIMITED, 
NEY A STRALIA 
PROCOFRANCE 9S.a.R.L.. 
PARIS, FRANCE 
PROCON LIMITADA, 
SA PAULO. BRATIL 
PACIFIC PROTON LIMITED 
MANILA P.8 
VICAPROCON, S.A 
ARACAS, VENEZUELA 
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Key contracts awarded to: 


Fluor Corp., for engineering, 
purchasing and construction of ben- 
zene extraction facilities for Mobil 
Chemical Co. at Beaumont, Tex. In- 
cluded are a 2300-bpsd Hydrotreater 
and a 12,500-bpsd Udex unit. 


Badger Manufacturing Co., for 
design, engineering and construc- 
tion of a 30,000,000-lb-per-year 
phthalic anhydride plant for Oronite 
Div., California Chemical Co., at 
Perth Amboy, N.J. California Oil 
Co., Eastern Div., will operate the 
plant. 


Crawford & Russell Inc., for de- 
sign of Tenneco Chemical Co.’s 200,- 
000,000-lb-per-year vinyl chloride 
monomer plant on the Houston Ship 
Channel. 


Delta Engineering Corp., for Con- 
tinental Oil Co.’s natural gasoline 
plant in the Sacatosa field in Mav- 
erick County, Tex., to process 2.5 
MMcf of gas per day and produce 
some 18,000 gal daily of propane, 
butane and gasoline. 


Procon, Inc., for modifications to 
process units of Great Northern Oil 
Co.’s Pine Bend, Minn., refinery, to 
cost over $1,000,000. Project is de- 
signed to produce more gasoline and 
less fuel oil from the same crude 
throughput, which now averages 
about 39,000 bpd. 


Catalytic Construction Co., for 
installation of hydrodealkylation fa- 
cilities at Cities Service’s new 50,- 
000,000-lb-per-year naphthalene 
plant at the East Chicago, Ind., re- 
finery. Plant will employ a hydro- 
dealkylation process licensed by 
Union Oil Co. of California. 


Early Co., for construction of a 
gas processing plant at Beaumont, 
Tex., for Port Gas Processing Co., a 
wholly owned subsidiary of Hudson 
Gas & Oil Corp. 


Procon, Inc., for engineering and 


eonstruction of a multi-million dol- 
lar, 40,000-bpd refinery in Thailand 
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to supply the entire petroleum re- 
quirements of the country. Plant 
will be operated by Thai Oil Refin- 
ery Co., Ltd., a private company of 
Thailand. 


Foster Wheeler, Ltd., for design, 
engineering and procurement and 
construction of a 70,000-bpd refinery 
at Reunion Rocks, Republic of South 
Africa, for South African Petroleum 
Refineries Pty., Ltd., jointly owned 
by British Petroleum Co., Ltd. and 
the Royal Dutch Shell Group. 


Procon, Inc., for engineering and 
construction on a turn-key basis of a 
complete 10,000-bpd refinery at 
Manila, Philippines, for Filoil Re- 
finery Corp., a Philippine oil concern 
in which Gulf Oil has a partial 
interest. Procofrance is handling 
mechanical design, purchasing, ex- 
pediting and shipping of materials. 


Catalytic Construction Co., for 
construction work to increase capac- 
ity of the alkylation unit at Atlantic 
Refining’s Port Breeze refinery 
from 5500 to 7500 bpd. 


California Research Corp., for 
process design engineering on a 
6450-bpd Isocracking unit at the 
new refinery being built by Caltex 
Oil (Germany) GmbH at Frank- 
furt/Main, Germany. 


Other new projects announced: 


Commonwealth Oil Refining Co.’s 
initial venture into petrochemicals, 
a $6,500,000 plant adjacent to the 
Ponce, Puerto Rico, refinery, for 
production of naphthalene and other 
petrochemicals including aromatics. 
Plant will have a capacity of 50,- 
000,000 lb per year of naphthalene. 
UOP’s Hydeal process will be uti- 
lized. 


Olin Mathieson Chemical Corp.’s 
multi-million dollar plant at its Doe 
Run complex in Brandenburg, Ky., 
to produce synthetic glycerin by a 
new and economical method de- 
veloped by the Olin Organics Div. 
Capacity will be more than 40,000,- 
060 lb a year. 
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Sun Oil’s $2,200,000 expansion of 
propylene production facilities at 
the Marcus Hook, Pa., refinery. De- 
sign capacity will be increased by 
150% to 180,000,000 Ib per year. 


Universal Oil Products Co.’s new 
plant at McCook, IIl., a Chicago sub- 
urb, to have annual capacity of more 
than 1,000,000 lb of a new rubber 
additive. 


Banquete Gas Co.’s gasoline treat- 
ing plant in Goliad County, Texas, 
to extract 9600 gal of natural gaso- 
line, butane and propane from a 
throughput of approximately 10 
MMcf of natural gas per day. Plant 
is being constructed in partnership 
with Houston Natural Gas Produc- 
tion Co. Banquete is a division of 
Crestmont Consolidated Corp. 


Texaco Canada’s expansion of the 
Port Credit, Ont., refinery of its 
subsidiary, Regent Refining, Can- 
ada, Ltd., to 35,000 bpd from the 
present 26,000 bpd. Cost will be 
$3,800,000. 


Gelsenberg Benzin’s 40,000 to 
50,000-bpd Bavarian refinery near 
Neustadt, 20 miles from Ingolstadt. 
The company has acquired option on 
a site. 


Societe des Elastomeres de Syn- 
these’s cis-polybutadiene plant, the 
first in France. The French-Ameri- 
can company groups Saint-Gobain 
and Shell with Cabot, Texas Buta- 
diene and French tire producers. 
Annual capacity of plant will be 
20,000 metric tons. 


Calvo Sotello’s refining-petro- 
chemical complex at Puertollano, in 
South Central Spain. The company 
is a subsidiary of state-owned INI. 


Soc. Africaine de Raffinage’s 14,- 
000-bpd refinery in Senegal, backed 
by the French government, a French 
Senegalese bank and the six major 
companies who market in the coun- 
try. The majors (Shell, Mobil, Esso, 
Texaco, British Petroleum and Cie. 
Francaise de Petroles) will have a 
60% interest in the company. 
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eater for Humble’s Bayway Refinery at Linden, New Jersey. Large capacity, high thermal efficiency. Specially 
signed integrated heater, air preheater, auxiliaries and stack in compact design to occupy minimum plot space. 


Lummus Oil Heater for Humble’s Bayway Refinery 


meets three tough design requirements 
LARGE CAPACITY, HIGH EFFICIENCY, LONG RUNS 


Humble | knew exactly what they wanted in a re- 
placement ind turned confidently to Lummus to 
meet tl lesign requirements. 

First, t had to be large enough to service this 
giant ¢ yw one of the largest in operation. 

Seco Humble wanted a high thermal efficiency, 86% 
as compart the usual 75-80%. In the Lummus design, 
the heat t Ljungstrom Air Preheater and integrated 
blowe1 stem to attain high thermal efficiency. 
nee has been consistently high. Humble’s 
big fue have more than made up for the slightly 
higher estment for air preheat equipment. 

Fina is one other difficult design condition. 
The n uuld be required to operate for long 
periods tting down for maintenance or cleaning. 


Operat 
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The Lummus design included steam soot blowers which 
have kept both the bare tubes and studded tube in the con- 
vection section clean. The heater fires on heavy residual 
fuel oil having a very high solids content. 

Lummus designs horizontal and vertical tube oil heaters 
to any size from 100,000 to 300,000,000 BTU /Hour for any 
process, anywhere in the world. Because Lummus offers 
every type of oil heater, you can be sure that we will recom- 
mend the right unit for your needs. Consult with Lummus 
on your next oil heater—large or small. 


THE LUMMUS COMPANY, Oil Heater Division, 
385 Madison Avenue, New York 17, New York, Houston, 
Washington, D. C., Montreal, London, Paris, The Hague, 
Madrid; Newark, N. J. 
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Petro/C 


why UOP serves 


the petroleum industry so well 


The fullest measure of service to the petroleum 
refining industry has been and will continue to be 
UOP’s purpose. Starting with the research and 
design of petroleum refining and petrochemical 
processes, through the field and laboratory services 
performed in conjunction with these processes, 
UOP has directed its capacity to provide a wide 
variety of elements needed to aid the refiner in 
producing and marketing the best quality 
petroleum products. 

Keeping refined products stable and maintaining 
product quality in transportation, storage, and 


RESEARCH !IS PLANNED 
WITH PROGRESS IN MIND 


WHERE 
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use is an important area of UOP’s aid to refiners. 
Over the years Universal has developed a wide 
range of petroleum inhibitors and additives to 
give refiners a reliable and economical means to 
safeguard the quality of their petroleum products. 


Hundreds of refiners the world over are customers 
for UOP processes, services and products. Some 
use all... others use only certain specific proc- 
esses, services or products. If you have a petroleum 
processing, marketing or product quality problem, 
talk it over first with UOP. 


UNIVERSAL OIL PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, lilinois, U.S, A. 
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At CRI TICAL Valve Control Points 
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WIDE RANGE OF SIZES: 


V4" through 3”. 


> series Yo” through 


through 8”. 


$ on request, 


VARIETY OF MATERIALS: 


Valves in 303 Bg 316 Stainless 
Steel, Alloy 20, Carbon Steel, 
Bronze, Ductile iron, Me Monel, Alu- 
minum and PVC. Interch le 
seats and seals in Teflon, Tefion 
compounds, Nylon Buna-N, Neo- 
prene, Hypalon “and natural 
rubbers. Type DZ: Ductile Iron and 
Carbon Steel, Standard. 

Other materiais on request. 


As Versatile As Industry Itsajf! 
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QUARTER TURN OPERATIO 
HIGH FLOW CAPACITY | 
ZERO LEAKAGE 


...You Get 
Dependable Operation 
with 
amesbury 
"Peuble - Seal’ 
BALL VALVES® 


“PATENTED, 


FIRE SAFE VALVING IN REFINERIES 


The Jamesbury “Double-Seal” FIRE SAFE Ball Valve (Type 
DZ) has been accepted for use in the hydrocarbon industry 
because of its outstanding performance. In the event of fire — 
and the loss of the valve’s soft seats, secondary metal seats 
provide effective shut-off of the fluid flow. 

It stands to reason that a valve that performs outstandingly 
under adverse conditions can be relied on to give trouble-free 
performance under less severe conditions. That has been one 
of the big reasons, at least, for the success of Jamesbury 
“Double-Seal” Ball Valves. Proved dependable at critical valve 
control points, these valves have gone into industrial plants 
everywhere to control nearly all types of media flow. 

There are many exclusive features about the Jamesbury 
“Double-Seal” Ball Valve which contribute to its excellent per- 
formance record. For example, there’s Jamesbury’s patented 
lip seal; there are no internal springs; you get leak-tight stem 
seals; operators are mounted integral with the valve. For fur- 
ther information about Jamesbury “Double-Seal” Ball Valves, 
contact your nearest stocking distributor — or write us direct. 


Ask For Jamesbury Fluid Services Guide 


< Ware CORP. 


79 New Street, Worchester, Mass. 
DISTRIBUTORS IN PRINCIPAL CITIES 


NO LUBRICATION REQUIRED 
MINIMUM MAINTENANCE 
ANUAL OR POWER OPERATION 
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CATALOG F-10 

Vogt stainless and 
alloy steel materials 
are shown in their ap- 
plication to specific 
types of piping prod- 
ucts in this 432 page 
catalog. 

Write for a copy on 
your company letter- 
head. Address Dept. 
24A-FPC 


Petro/Chem Engineer 


FOR interven 


BATA CEST 


> STAINLESS: 


ATP TT palates \ 


ALLOY STEEL 


Valves, Fittings 
and Unions 


IN STOCK AND READY TO GO! 


BE SURE to consult the new Vogt Catalog 
F-10 when in need of top quality forged 
stainless and alloy steel piping products for 
severe operating conditions. 

The complete Vogt line includes sizes and 
types to fit your process requirements with 
high resistance to corrosion, complete free- 
dom from product contamination, and long 
service life. 


HENRY VOGT MACHINE CO. 
Louisville 10, Ky. 


SALES OFFICES: 


Camden, N. J., Charleston, W.Va., Chicago, 
Cleveland, Dallas, Los Angeles, New Orleans, 
New York, San Francisco, Seattle, St. Louis. 
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OHIO—Tw f ee two-stage ELECTROFINING CALIFORNIA—Richfield Oil Corporation, Long Beach, uses a PETRECO* Electric Desalter, a 
Precipitato sting kerosine, heavy cat gaso- BENDER Catalytic Sweetening process, and four Petreco ELECTROFINING® Precipitators for 
line, and t gasoline at Standard Oil Com- gasoline, jet fuel, and kerosine treating. 

pany of Ohio pledo refinery, which also utilizes 

a PETRECC 


every day...all over the world...refiners are reducing treating costs with 


PETRE€O PROCESSING EQUIPMENT 


NETHERLANDS ANTILLES—Petreco ELECTROFIN- JAPAN—PETRECO Desalter and 

ING Precipitator at a refinery in Aruba. ELECTROFINING Precipitator in- 
stalled in Kawasaki refirery of 
General Oil Company. 


AR-61-1 
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TEXAS—Two-stage PETRECO Desalter in Sunray refinery at Sham- 


rock, Texas. 


DELAWARE—PETRECO Desalters on huge Tidewater Association crude unit 
ot Delaware City refinery. 


Petreco performance around the world tells a money-making treatment story, easily 
understood in any language. The Petreco installations shown here suggest how global 
this understanding is. It grows with every new application, and amplifies itself day after 


day in the hundreds of Petreco electric precipitation units now in use. 
If you don’t have this modern treating equipment for impurities removal, sweetening, 
color specification, stability, “‘scrubbing’’ or water-washing, write for complete information 


on the efficiency and economy of Petreco processing equipment. 


* Registered trademark, Petrolite Corporation 


ENGLAND—Esso refinery at Milfordhaven includes PETRECO Desalter, 
and three Petreco ELECTROFINING Precipitators for ~istillate treating. 


PETROL se 


CORPO RAZ ae N 


PETRECO 


3202 South Wayside Drive (P.O. Box 2546), Houston I, Texas 
1390 East Burnett Street (P.0. Box 7216), Long Beach 7, California 
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VENEZUELA—Shell Oil Company's PETRECO Desalter at the Tia Juana 


installation. 


SUBSIDIARY AND AFFILIATED COMPANIES 
CANADA, Edmonton, Alberta «+ ENGLAND, London 


GERMANY, Frankfurt, a. M. « VENEZUELA, Caracas 


REPRESENTATIVES 


ARGENTINA, Buenos Aires « BRAZIL, Rio de Janeiro « COLOMBIA, Bogota 
ITALY, Rome « JAPAN, Tokyo «+ KUWAIT, Kuwait « MEXICO, Mexico, D. F. 


NETHERLANDS, The Hague «+ TRINIDAD, Port of Spain 


For Further Information on Advertised Products See Reader Service Cord 





Integral Bonnet “Y” Valve—Figures 1314A 
(1500PS!), 25014A (2500PSI) — for high 
ressure steam, boiler feed water, bypass, 
nstrument and throttling services. Fur- 
nished in steel and stainless steel with 


ait] welts, ent. Foks) se Ww & 


7? 


‘A 
ify = 


Bronze Gate Valve for 200 psi-Fig. 
375. Union bonnet, inside screw ris- 
ing stem, interchangeable solid or 
split wedge, integral seats. Available 
with flanged ends. 


Iron Body Bronze Trimmed Gate 
Valve for 125 psi—Fis. 1793, Bolted 
yoke-bonnet, outside screw fising 
stem, solid wedge, bronze seats. 
Available with screwed ends and in 
all iron 


Stainless Steel Gate Valve for 150 
psi— Figs. 2453SG (Solid Wedge), 
2453DG (Split Wedge). Bolted yoke- 
bonnet, outside screw rising stem, 
integral seats. Wedges are fully 
guided. 


PUWELL VALVES: FOR WATER...OIL...GAS.... 


You can depend on Powell Valves to cover practically every need in oil 
refineries, petrochemical plants and storage facilities. And Powell’s nationwide 
stocking means even more for you...faster delivery, less down time and greater 


savings! 


When you buy Powell, you buy dependable performance —the result of 
engineering skill, and experience. For further information, call your Powell Valve 
Distributor or write direct. 
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tron Body Bronze Trimmed Swing 
Cheek Valve for 125 psi —Fig. 
559. Bolted flanged cap, renew- 
able bronze seat and disc. 
Screwed end and all iron valves 
are available. 


ASA 150-pound Carbon Steel 
Lubricated Plug Valve — Fig. 
1563G. Bolted gland type, 
worm gear operated. Spur 
earing can be furnished. 
acing, drilling and dimen- 
sions conform to latest stan- 
dards. 


Steel Gate Valve for 300 psi— Fig. 3003. 
Bolted yoke-bennet, outside screw rising 
stem, solid wedge, screwed-in seat rings. 
End flanges have '/|,” raised face. Screwed 
end and welding ends can be furnished. 


seoowuhlR...9 [CAM OR CORROSIVE FLUIDS 


Be sure and visit our Booth No. 133 
at the 28th Exposition of Chemical 
Industries, New York Coliseum, Nov. 
27-Dec. 1. 











Refer to our catlog in Chemical 
Engineering Catalog 


115th year of manufacturing industrial valves for the free world 


POWELL _ DEPENDABLE VALVES 


THE WM. POWELL COMPANY CINCINNATI 22, OHIO 
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AT HUMBLE’S KING RANCH GAS 


These pumps have a combined capacity of 139,000 gpm — 


This new plant also contains five Ingersoll-Rand air compressors and two Ingersoll-Rand 
steam-jet ejectors for vacuum service. 


Whatever you need in the process-pump line is available from Ingersoll-Rand, manufac- 
turer of the world’s most complete line of centrifugal pumps. 











Five Ingersoll-Rand VHTB multi-stage ver- 


to product pipelines. and 1000 psig. 








Three of four Ingersoll-Rand CNTA eight-stage boiler- 

feed pumps operating at a discharge pressure of 750 signed to recover power from the high and low 

psig. pressure rich oil stream to drive a 1500 hp and 
1000 hp induction generator. 


Two of three Ingersoll-Rand CHTA six-stage, barrel-type pumps specially designed 
with two interstage bleed-off connections. Three lean absorption oil services are 
combined in one pump for pressure levels of 1000, 1270 and 1880 psig. 














—a total of 20,000 horsepower. 





Ingersoll-Rand- 


270810 11 Broadway, New York 4, N.Y. 


MORE THAN A CENTURY 


Three Ingersoll-Rand HMTA four-stage pumps specially de- 
tical pumps for handling propane and bu- signed with one interstage bleed-off connection to combine 
tane at shipping terminal for distribution two lean absorption oil services for pressure levels of 480 


Two Ingersoll-Rand BHV hydraulic turbines de- 


PLANT there are 104 |fRI centrifugal pumps in various services. 
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PLATFORMING* AND PETROCHEMICAL 
PROCESSES 


Petroleum refining and petrochemical 
processes for the efficient and 
economical conversion of petroleum 
into marketable fuel and 

chemical products. 


te) > ah 


BUTAMER® 
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now blend in cleaner burning, 
highest octane components 





*“*HF’’ ALKYLATION gives refiners a blending 
component that combines the ideal qualities of a clean 
burning fuel that gives smooth engine performance 
with high octane number. Often refiners find them- 
selves pushed into an economic corner in producing 
gasolines that burn clean, efficiently, and give maxi- 
mum power. “HF” Alkylation is a catalytic process 
that produces an isoparaffinic fuel component that 
burns with a minimum of carbon deposit .. . greatly 
reduces surface ignition and consequent rumble... 
and is ideally suited to the auto engine of today. 

The UOP-developed ““HF”’’ Alkylation process com- 
bines olefins such as propylenes, butylenes and amy- 


WHERE RESEARCH IS PLANNED 
WITH PROGRESS IN MIND 
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® 


lenes with an isoparaffin, usually isobutane. The prod- 
uct formed, alkylate, is a mixture of branched chain 
hydrocarbons of higher molecular weight. It is widely 
used in producing high octane aviation gasoline, as 
well as an anti-rumble component in motor fuel. 

UOP also offers Sulfuric Acid Alkylation for special 
situations where the refiner’s economic, supply, or 
production situation may give this process a greater 
profit potential. 

With more than a score of different processes UOP 
can offer you the most profitable method for the 
processing of petroleum, Let UOP engineers evaluate 
your processing needs now. 


UNIVERSAL OIL PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, Illinois, U.S.A, 


For Further Information on Advertised Products See Reader Service Card 





This New Heater Uses. 


Fig. 1. Reactor unit used with new design of heat exchanger. 
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Convective Transfer 


A NEW TYPE of fired heater that employs 
convective rather than radiant heat transfer 
promises to have wide application in HPI for 
general heating duty. 

The combustion reaction takes place in a 
separate chamber or “fuel reactor,” and the 
hot gases are discharged to a heat exchange 
section where transfer is predominantly con- 
vective. 

Rapid recirculation of flue gases is caused by 
jet velocities of the hot combustion gases. This 
results in uniform heat absorption around the 
circumference of the tubes, with accurately 
predictable skin temperatures. Fig. 2 illustrates 
the fuel reactor-fired heating method. 

Test data from a 3,000,000 Btu/hr experi- 
mental unit is given in this article, together 
with a discussion of the combustion and heat 
transfer mechanisms underlying its operation. 
Sufficient information is given to enable com- 
parison with conventional radiant-type heaters. 


Key Features 


The fuel reactor features almost instantane- 
ous heating from ambient to 3000 F. The proc- 
ess fluid can be brought up to operating tem- 
perature in a few minutes from a cold startup. 

Since the combustion reaction is completed 
before discharge of hot gases into the heat ex- 
changer, the combustion rate is not slowed as 
a result of heat transfer lowering the tempera- 
ture of the reacting gases. A smaller combus- 
tion volume is required. 

Another benefit is the reactor’s ability to 
burn with nearly zero percent excess air, pro- 
ducing zero percent combustibles with no flame 
extension out of the unit. 

High heat release units are now available 
with combustion heat release rates of 10,000,000 
Btu/hr/cu ft of combustion volume and above. 

Fraser? classifies them as two types: thermal 
jet burners, where the design emphasis is on 
obtaining high jet velocity, and high combus- 
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by John Thurley 


tion chambers, where emphasis is on composi- 
tion of the gaseous products of combustion. He 
describes one apparatus designed for high jet 
discharge which, from a combustion chamber 
pressure of 214 psig, can produce a gas velocity 
of about 1400 cu ft/sec. 

Francis and Jackson: have made available 
essential information for the design of jet 
burners using air blast injection, with particu- 
lar reference to high pressure efficiency to ob- 
tain maximum discharge velocity. 

Problems with fuel reactors in the past have 
been mostly concerned with refractory mainten- 
ance, due to the high temperature of the react- 
ing gases. However, recent designs have elimi- 
nated the need for refractory with all-metal 
construction cooled by incoming combustion air. 


Operating Principles 


The fuel reactor described here is of the 
vortex type is illustrated in Fig. 1 and 3. 
This particular unit requires combustion air at 
a minimum pressure of 3 in. water column and 
will operate at any higher pressure. The fuel 
gas can be supplied at any available pressure 
from 1 in. we to 50 psig. The heat release at 20 
in. we combustion air pressure is 10,000,000 
Btu/hr/cu ft of combustion volume.* 

The reactor consists of a double-walled com- 
bustion chamber composed of an outer shell 
and a coaxial internal liner shown in Fig. 3. 
The combustion air enters the annular space 
through a tangential inlet at the front of the 
reactor. It then follows a helical path toward 
the rear end of the outer shell and there mixes 
with the fuel, which is injected into the rear 
of the reactor. The smaller cross-sectional area 
at the rear of the shell encourages the conver- 
sion of pressure energy in the combustion air 
into rotational kinetic energy before mixing 
with the fuel. 


*Compared with 6000 Btu/hr/cu ft for a refinery Plat- 
former heater tested by Thorneycroft and Thring.’ 
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In the operation of such a reactor, this fast 
rotation of combustion air causes extreme tur- 
bulence at the small diameter rear end of the 
chamber where the fuel is introduced. The air 
rapid : with the fuel and high intensity 
coml yn takes place in this region which is 
the primal combustion zone. 

The helical flow of combustion air causes it 
to swee} r and cool the rear end of the shell 
by en ge the primary combustion zone. 

T f combustion in the primary 
sone, together with any unburned 
cess combustion air, flow forward 

liner which thus constitutes a 
mbustion zone in which combus- 
tantially completed. 
stion air flowing in the annular 
space tween the liner and the outer shell 
cools both of these components, while the stain- 
less stee er acts as a shield for the outer 
shell against radiation from the secondary com- 


i! liner is shaped divergingly to- 
bustion outlet so that the helical 
reates a vortex which causes recir- 
he reacting gases. 
ts of combustion, burning com- 
| air all flow in a helical path along 
of the liner toward the reactor 
e gases are then recirculated in the 
ction back down the center of the 
een these flow zones is a layer 
ins stationary because the faster 
low through the fuel reactor, the 
recirculation gases are pulled back 
This gaseous layer is composed 
eated by two gaseous streams flow- 
ch other, the direction of flow of the 
being approximately opposite. 


“lame-Out Impossible 


: formed act as a flame holder for 
the cor stion reactants, and the flame can- 
not be n out of the reactor even when the 
velocit the combustion mixture through the 
react many times the velocity of flame 
propagation. On a conventional burner, flame- 
out results when the velocity of gases through 
the burner exceeds the flame velocity, thus pre- 
venting the flame from burning through the 
e mixture back to the burner. 

Combustion rates in excess of 10,000,000 
3tu/hi (combustion air pressure drop of 
20 in. we) are possible due to the fuel reactor’s 
unique holding characteristic. However, 
for standard applications the higher combus- 
tion air pressure drop required would not be 


econon 


combust 
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The fuel reactor is capable of using low pres- 
sure gas since fuel is injected into the low 
pressure core of the vortex. Alternatively, high 
pressure gas can be used with equally good 
results. There is no premixing with air — an 
advantage when burning hydrogen or other 
fuels with high propagation rates, where flash- 
back might occur. 

Flame stability is achieved at low gas turn- 
down even with high flow rates of combustion 
air. The excess air flowing in a helical path 
along the periphery of the reactor liner pro- 
duces a zone of low turbulence at the center of 
the reactor where the fuel is injected. This 
enables very high fuel gas turndowns and also 
fuel air ratios from 50% stoichiometric to 100 
times the theoretical air requirement, without 
loss of flame. 

The fuel burned in the reactor is raw gas 
with no premixing with air. This is of benefit 
when burning hydrogen and other fuels with 
high rates of flame propagation. With a raw 
gas burner flash back cannot occur. 

No refractory is required in the fuel reactor 
even with outlet gas temperatures of 3000 F. 
The internal liner acts as a heat exchange sur- 
face; the incoming combustion air is preheated 
and in turn cools the liner to a safe operating 
temperature. The complete absence of refractor 
enables the unit to reach operating temperature 
in one or two minutes from a cold start. The 
low he: t storage in the reactor gives it an excel- 
lent response to load changes. 


Experimental Equipment 


The important variable functions controlling 
rate and uniformity of heat transfer to the tube 
surface are: 


Tube location and spacing 
Size of inspirating muffle 
Velocity of jet discharge from 
the inlet orifice 
Temperature of jet discharge 
Average flue gas temperature 
Tube wall temperature 
Percentage of excess air 


For the initial development a water table was 
used to obtain the best orientation of tubes for 
uniform distribution of heat around the tubes. 
The water discharge velocity from the inlet 
orifice and the muffle spacing was checked by 
dynamical similarity to obtain the equivalent 
flows for discharging high velocity combustion 
gases into a heat exchanger. 

The water table consisted of a plastic-lined 
steel plate with a transparent plastic cover 
mounted so as to contain magnetic tubes and 
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walls in a 1-in. space. Any configuration of tubes 
and walls could then be quickly made up and 
checked after clamping the assembly to the 
water table. 

Injection of small bubbles of air into the 
inlet water jet was found to give an excellent 
indication of recirculation velocities, and this 
was further improved by the use of a small 
amount of detergent as a wetting agent. Dye 
injection was unsatisfactory, due to rapid mix- 
ing. 

Next, a three-dimensional model was built 
and hot air was discharged at high velocity 
from inlet slots into muffles mounted on the 
base of the heat exchanger. The tubes of the 
heat exchanger contained wax, and it was pos- 
sible to observe uniformity of heat transfer 
by the melting of wax in the different tubes. 
The experiments with this model suggested 
extreme uniformity of heat distribution. 

A 3,000,000-Btu/hr experimental unit was 
built for test purposes. The heat exchanger is 
shown diagrammatically in Fig. 4, and consists 
of a central section, heated by jet-recirculated 
flue gas, and two outer waste heat recovery 
sections. The hot products of combustion were 
discharged at high velocity from three fuel 
reactors mounted 2 in. apart on the floor of the 
heat exchanger cabin. The flue gas was dis- 
charged from the bottom of the inner chamber 
through two heat recovery sections to stack. 

The center section consisted of two coils of 
4-in. diam pipe located on each wall. Distance 
between each horizontal tube was three diam- 
eters and distance between each coil was 1.5 ft 
between centers. Space between each coil and 
cabin wall was 4 in. Height from floor of the 
heat exchanger to the roof was 7 ft. 

Natural gas was circulated through coils of 
the unit in a closed loop system and externally 
cooled by water in a heat exchanger. It was 
possible to vary the quantity of gas flowing 
through the tubes over a wide range of flows 
and pressure, and therefore for a given heat 
absorption adjust the tube wall temperatures to 
any required figure by alteration of inside film 
coefficient of heat transfer. 

During the tests the process fluid was allowed 
to enter at the bottom and top of the two coils 
so that the tube metal skin temperature and 
heat absorption rates could be checked with 
the process fluid flowing co-current and counter- 
current to the direction of the inlet combustion 
gases. 

Thermocouples were attached to points 
around the circumferences of the tubes. These 
were located at points on the tube lengths 
exactly opposite the discharge jets from two 


THIN GAGE 
STAINLESS 
STEEL 


LOW CARBON 


MINERAL WOOL 
INSULATION 


Fig. 2. Fuel reactor-fired heat exchanger. 


of the fuel reactors and also at points equidis- 
tant between the two fuel reactors. 

A total of 77 thermoccuples were located on 
the coils and muffles of the heat exchanger. In 
addition, flue gas temperatures were measured 
by probes at points in front and behind each 
tube and along their length. Temperatures were 
also taken of the roof and cabin of the heat 
exchanger for each test run, to ascertain the 
correct materials of construction. Probes in- 
serted along the inside of process tubes in- 
dicated the fluid temperature opposite tube wall 
temperature points. 

The quantity of process gas flowing and the 
inlet and outlet process temperatures of the 
coils were measured to obtain the heat absorbed. 
The combustion air and fuel gas flows were 
measured and the heat release calculated con- 
ventionally. The stack gases were continuously 
analyzed for oxygen and combustible content. 

Again, the purpose of these tests was to 
obtain rates of heat transfer between the flue 
gas and the heat absorbing surface of the tube 
wall. The temperature of both the flue gas and 
heat absorbing surface were altered for each 
test run. The uniformity of heat absorption 
around each tube circumference was also 
checked, and the percentage of convective heat 
transfer to radiant heat transfer for different 
flue gas temperatures was obtained. 

Of the variables listed, these were kept con- 
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COMBUSTION ——+ 
AIR INLET 


Diagram for fuel reactor. 
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SPARK 


AIR COOLING OF 
SHELL AND LINER 


the tests: temperature of jet dis- 

inlet orifices (by keeping excess 

pproximately zero), tube spacing and 

coils from the wall and the 

g. Size of the inlet orifice was kept 

that velocity of jet discharge was 
nal to heat release. 


stant < 
charge 
air at 
distance of the 
muffle s] 
constant 


proport 


Experimental Results 


Re 
show! 
transfe! 
tion « 
Q 
A 
where Q adiant heat transferred, Btu/hr 

\ be circumferential area, sq ft 

E emissivity of the tube wall 
radiant flux of CO, and H,O at gas tem- 
erature T, (R) and tube wall tempera- 

re T, (R), Btu/hr/sq ft 

nterference correction 
elopment of this equation is given in 
ues of q and % were obtained from 
graphs in the same reference. It was assumed 
that the tubes were surrounded by re- 
circulating gases, no angle factor was required. 
It was also assumed that there was no radiant 
transfer from the walls of the exchanger, since 
their temperature was relatively low. 


from the test heat exchanger are 

able 1. In calculating the radiant heat 

contribution, the following modifica- 
tefan-Boltzmann law® was used: 


100 — % 
E, du,0)1, —(Gco, + 4u,0) 17,1799 — 
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TRANSPARENT™ 
BLUE FLAME 


This series of tests was concerned with ob- 
taining heat transfer data for heating to process 
outlet temperatures of 650 F with recirculated 
flue gas temperatures of the order of 1000 F. 
The fuel reactor was designed to operate with 
a simple single-stage centrifugal blower. The 
discharge velocities obtained by the energy 
conversion of the fuel in the reactor were of 
the order of between 100 and 500 ft/sec. 

Fig. 4 illustrates the uniformity of gas tem- 
perature around the tubes under the worst case, 
with zero percent excess air and reactor ex- 
haust temperature above 3000 F. 

The big difference in temperature of the two 
blending gases gives an indication of the large 
volume of gas recirculated around the tubes to 
obtain this uniformity. The possible gas veloc- 
ities of 1400 ft/sec referred to earlier, would 
of course, improve the uniformity, but differ- 
ences here of 900 F to 1150 F in flue gas tem- 
perature compared favorably with a 2500 F 
flame on the front side of the tube and 1000 F 
gas on the back side of the tube in a conventional 
process heater. 


Discussion of Results 


The results show convective heat transfer 
coefficients of between 15 and 30 Btu/hr/sq 
ft /F, compared with the assumed value of 2.0 
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TABLE 1. Results From Test Heat Exchanger 





Heat transferred to tube outside surface The 
convection 


Flue gas analysis 
Average Average 
Net flue tube 
heat gas wall 
release tem- tem- % Total Percentage 
Test MMBtu/ perature _ perature Q% combus- Btu/hr Btu/hr of Btu/hr of wall Btu 
No. hr F F oxygen tibles sq ft sq ft total sq ft total hr/sq ft/F 
1.86 1128 424 0.30 0.00 12,150 2,000 16.4 10,150 83.6 14.4 
1.88 1140 496 0.25 00 11,150 1,920 17.3 9,230 82.8 14 
2.11 1207 622 20 10 12,800 2,110 16! 10,699 83.! 18. 
2.43 1290 617 25 05 14,520 2,620 18 11,990 82 17.6 
1287 676 30 05 16,210 2,510 15 13,700 84.6 22 
1297 624 , 09 17,100 2,610 3.< 14,499 84 31. 
1306 637 5 05 16,900 2,710 ) 14,190 84 21.: 
14,920 84 23.6 
15,190 84.6 23 . 3 
14,910 19.3 
14,970 82 21.5 
14,180 22 
18,340 
17,780 
18,190 
16,770 
21,680 


Radiant Convective coefficient 


between flue 


Percentage gas & tube 


to 


1294 664 2! 00 17,600 2,680 
1320 663 f 00 17,950 2,760 
1352 579 5! 00 18,050 3,140 
1393 685 , 18,250 3,280 
1418 785 : 17,450 3,270 
1391 ‘ 0.2 21,600 3,260 
1394 83: 0.1E : 20,700 2,920 
1420 4 0 21,300 3,110 
1413 , 20,000 3,230 
1456 3: 25,300 3,620 
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ure with zero percent combustibles was 0.1%, 
and all results were below 0.55% excess oxygen. 
This increases efficiency and reduces oxidation 
of the tube surface. 

There was no flame extension into the heat 
exchanger. It was observed by temperature 


3tu/hr/sq ft /F used in radiant heaters.* This 
explains why, for the heater temperature 
ranges tested, the percentage of convective heat 
transfer in the test heater was as high as 86% 
of the total heat transferred. For similar tube 
wall and flue gas temperatures, the total heat 
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transferred in the exchanger is approximately 
twice that obtained in a conventional heater. 

Circulation of flue gases around the tubes 
improved the uniformity of heat absorption 
over the whole tube circumferential area. 

Test 7 was selected for comparison purposes 
with the data published on heat absorption by 
Mathis, Schweppe and Wimpress*. They used a 
tube wall temperature of 900 F and a flue gas 
temperature of 1450 F, and Test 7 was set to be 
nearest to these figures. 

It was observed in the test heat exchanger 
that the inspirating effect of the jet in the 
muffle further improved this uniformity of 
heating, by replacing the natural circulation of 
gases around the tubes with fast forced circula- 
tion of flue gases. 

In the experiments 4-in. pipe was used in 
both the heater and heat exchanger, but close 
comparison is not possible due to difference in 
tube spacing. 

Test results of stack gases from the sum of 
three fuel reactors showed possible operation at 
near zero percent excess air. The minimum fig- 
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probes that the gases recirculating around the 
tubes were at relatively low temperatures com- 
pared to the high temperature jet, due to the 
tempering effect in the muffle of the cooled re- 
circulating flue gas. 

The sensible heat of gases from completely 
burned fuel can be reduced more quickly than 
that of flames with high temperatures main- 
tained by a continuous supply of heat energy. 

Due to the completely sealed nature of the 
fuel reactor and the heat exchanger, the unit 
was observed to have a lower noise level than 
conventional premix gas burners. 

The fuel reactor and heat exchanger outer 
surfaces were observed to remain cool. The 
sealed nature of the equipment and internal 
spark ignition were other safety features. 

The convective heat transfer method of heat- 
ing enabled the process outlet temperature to 
be obtained in minutes. This was further aided 
by the absence of heavy refractory material in 
the heater cabin. The small heat storage also 
prevented the tubes from being overheated after 
the process flow and fuel gas supply were shut 
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eram of reactor-fired exchanger built for 
test purposes, and illustrating uniformity of gas 
temperature ind tubes. 


off. Quicker cooling could be effected by allow- 
ing the combustion air blower to continue opera- 
tion and circulate cold air around the tubes. 

Faster response was obtained by the use of 
finned tubes. These were found to operate satis- 
factorily due to the uniform heat absorption 
obtained | the convective heating. With fins, 
heat transfer was greater than 90% convective. 

The lower stack temperatures due to higher 
convective coefficients and to nearly zero per- 
cent excess air make possible net thermal effi- 
ciencies as high as 80% without a heat recovery 
section and as high as 90% with such a section. 

Tests showed that for a given heat absorption 
rate and process temperature it was possible to 
predict accurately the maximum metal skin 
temperat 

The test heater could be skid mounted, and 
due to its lightness did not require foundations. 

The combustion release of 10,000,000 Btu/ 
hr/cu ft and the replacement of a large furnace 
volume by a compact heat exchanger suggested 
the design might permit packaging up to 
100,000,000 Btu/hr absorption. 

Absence of refractory heat storage in the 
heater walls prevented a temperature time lag 
when process flow rate was altered. This per- 
mitted a closer control on heater outlet tempera- 
ture. 
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Advantages Cited 


The convective method of heating appears to 
have these advantages: 

. Absence of flame impingement 

. Uniformity of heat absorption 

. High efficiency 

. Lightness 

. Low noise level 

. Safety in hazardous areas 

. Suitability for intermittent operation 
when a non-refractory heat exchanger cabin 
wall construction is used 

8. Fast response of heater outlet tempera- 
ture control 

9. Sealed unit, preventing air infiltration or 
flue gas leakage out 

10. Compactness 

11. High average heat absorption rates 

12. Low process coil pressure drop 

All of these advantages may not be significant 
when making specific comparisons with conven- 
tional radiant units. Also, the additional power 
requirement of the combustion air blower must 
be considered. 

The author has found that for many applica- 
tions the fuel reactor-fired exchanger offers 
distinct overall advantages over conventional 
units. 
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by Louis R. Bechtel 


Evaluating Joint Ventures 


Wie: can companies gain by entering into 
joint ventures? 

A joint venture can balance strengths and 
deficiencies of the partners, i. e., manufacturing 
know-how and marketing outlets. It offers a good 
opportunity for aggregating capital invest- 
ments. The partnership is easy and inexpensive 
to organize. Research costs are reduced, since 
duplicated efforts are avoided. 

On the debit side, the organization can be 
unwieldy, there can be disagreement where each 
partner has the same authority, and the need 
for continuous harmony can become strenuous. 

Here are types of joint ventures with great- 
est application to the Hydrocarbon Processing 
Industry, possible alternatives, contingent pit- 
falls and steps in establishment of a joint ven- 
ture. 


Types of Joint Ventures 


Quite often a by-product material from one 
company’s existing routine process provides a 
suitable feed which in combination with a sec- 
ond material can produce a third valuable prod- 
uct. Thus, one company may have by-product 
carbon dioxide from a partial oxidizer which 
has been justified on the basis of a need for 
hydrogen. On the other hand a second company 
has incremental ammonia capacity available. 
The production of urea from carbon dioxide and 
ammonia provides for a natural joint venture. 
The venture upgrades a by-product of one mem- 
ber and fills out idle incremental capacity of 
his partner. 

It is a basic premise of evaluations that a 
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unit twice as big as another unit does not 
necessarily cost twice as much. Various power 
factors are used relative to the scaling up of 
inside battery and offsite equipment but, in 
general, the six-tenths power best described 
the overall advantage of size. In other words, 
doubling the size of a unit increases the invest- 
ment by a factor of about one and one-half. 

As an additional feature, the absolute fixed 
costs of operation, i. e., labor, repairs and over- 
head, remain somewhat independent of plant 
size. Thus the larger the volume of product, the 
cheaper the unit cost of that product. 

It is these two concepts, the dollar advantage 
of investment through size and the advantage 
of reduced unit fixed costs, that encourage com- 
panies with common feeds and common prod- 
ucts to join forces. 

The current interest in aromatics extraction 
and hydro-dealkylation units serves our ex- 
ample here. Catalytic reformates of oil compa- 
nies are excellent sources of aromatics. To gain 
the benefits of size described above, the main 
concern is that the interested companies be 
advantageously located to avoid excessive trans- 
portation costs or investment in conjunction 
with the aromatics processing unit. 

We are in an economic era of integration. 
The profit squeeze between stages of raw mater- 
ial processing and the marketable commodity 
brought about through keen competition makes 
it necessary for the manufacturer to upgrade 
his basic feed to as near the ultimate product 
value as is practical. Therefore, the tendency to 
join the producers of chemical or petroleum 
intermediates and the final product provides for 





«a natural and profitable marriage. Both part- 
ners can benefit from long term volumes of 
supply and demand coupled with the inherent 
cost ad ntage 

In a sense, such joint ventures are actually 
combining primary manufacturing know-how 
with marketing know-how. The ability has pro- 
vided several petroleum companies with a key 
with which to open the door of chemical sales. 
Ethylene olyethylene, propylene to polypro- 
pylene, benzene to styrene to polystyrene and 
acetylene/ethylene to vinyl chloride to polyvinyl 
chloride illustrate the attractiveness of joint 
venture elative to a crude oil source and a 
polymer! rket. The profit chain in moving 
from crude oil through intermediates to finished 
petroche ils is well served through joint 
venture 


ternatives to Joint Ventures 


The economic analysis of going the project 
alone must always be evaluated. This serves 
two functions. It provides a normal evaluation 
and cost estimate which can be measured 
agains e profitability yardstick of the com- 
pany. The limitations to the project are also 
broug! t at this time. Perhaps the feeds 
available are inadequate or too costly. Or the 
capital re rement is too high. The hazards of 
marketing a new commodity could be a deter- 
rent. TI itio of fixed costs to product volume 
must be studied. All the economic pitfalls of 
analysis are brought out in this initial internal 
stuc 

The second function in evaluating the sole 
com} project is that a firm basis is estab- 
lished omparing these results with the at- 
tracti f the joint venture. A direct com- 
paris pital requirements, operating costs, 
materia! costs and rates of return between the 
joint ndividual venture can be made. With 

his bas e area for judgment has been nar- 
rowed and the decision can be met — to join or 
not 

Quite frequently the economic climate is such 
that capacity of chemical production exceeds 
the den |. Equipment becomes available for 
leasing rental. Use of this equipment as a 
part of the planned project could save capital 
costs ; ifluence the profit picture. This ap- 
proach requires careful scrutiny and negotia- 
tion since the lender must be adequately com- 
pensated for his trouble. Such associations are 
normally of short duration and rarely does this 
situati lend itself to the type of project 
considered in joint ventures. It is, however, an 


altern 


Other Points to Consider 


Progressive firms plan ahead. And in plan- 
ning ahead new products are being developed 
and existing products expanded. Does the joint 
venture partner compete in areas which are 
on your own horizon? Will this joint venture 
deprive the company of a preferred future feed 
for another purpose or does the process con- 
flict with future plans? A company’s future 
plans for its raw materials and products are 
fringe items which might add to or detract 
from the attractiveness of the joint venture. 

It is important that the management phi- 
losophies of the joint venture policy makers 
coincide at least to some reasonable extent. The 
magnetic principle that opposites attract should 
not necessarily be followed in selecting partners 
for joint ventures. There is a multitude of areas 
where agreement must be met based on the 
company’s individual outlooks. Mutual decisions 
regarding plant battery limits, selection of 
equipment vendors, construction codes, prorates 
of costs, necessary exchange of confidential in- 
formation, areas of responsibilities for design 
and scheduling, acceptable analytical methods, 
etc., all reflect the philosophies of the joint ven- 
ture managers. 


Effecting a Joint Venture 


How does a typical joint venture come about? 
Once the reasons for the joint venture are 
established, a bonafide interest should be devel- 
oped. Top-level managers define the scope of the 
project and the relationship of each partner— 
all on a preliminary and quite general basis. A 
timetable for the economic evaluation and cost 
estimation is established. 

Let us assume that the companies are inter- 
ested in joining for the benefit of size. Both 
companies will feed a common material. The 
production will be shared, but the products 
marketed individually. 

Following the initial contact, each partner 
prepares preliminary flows, cost estimates and 
investments. Each partner should satisfy him- 
self whether or not the joint venture presents 
the best opportunity for profit when compared 
with alternatives. 

The basis for the individual evaluations is re- 
viewed. Utility rates and requirements are com- 
pared. These rates may be considered on either 
a total cost or incremental cost basis, dependent 
on plant location and the available facilities. 
Operating costs of the joint venture are what 
demand most attention and agreement. Since 
each partner justifies his own interest indepen- 
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SOLE VENTURE 


PAYOUT, YEARS 


JOINT VENTURE 


15 


BASIS: 
10 YEAR PROJECT LIFE 
IMMEDIATE PROFIT 


=| YEAR CONSTRUCTION TIME 


1-1/2 YEAR CONSTRUCTION TIME 


10) 25 36 


INVESTOR'S RATE OF RETURN, % 


Fig. 1. 


dently, with common feeds the material values 
and product realizations of one partner are of 
no consequence to the other unless materials are 
interchanged. The assigned values of feeds and 
the netbacks (selling price less marketing and 
freight costs) of products are influenced to a 
considerable extent by the transportation costs 
and the locations of markets. 

The location chosen for the joint venture is 
important since it sets the transportation debit 
of moving feeds to the processing unit and 
products to market. The many factors which 
dictate location of the joint venture are not 
essentially different from those which deter- 
mine location of any new plant except for the 
necessary mutual agreement of the partners. 
Availability of real estate at one partner’s 
existing units might be an influence. The phys- 
ical characteristics of feeds force the location 
to be an “over the fence” operation. Better 
utilities available at one of the partner’s plants 
could be a deciding factor. 

At this time the joint venture interest seems 
genuine. With ground rules agreed upon, a 
timetable is established for receiving bids, re- 
viewing these bids and selecting the successful 
contractor. Again, the essential difference be- 
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tween the sole company venture and the joint 
venture in this area is one of the necessary 
agreements. It may be advisable to get process 
design and investments on both an individual 
plant and the joint plant. This would provide 
for a more sound evaluation of the alternate of 
going it alone. Once the contractor is selected, 
areas of responsibility are defined to expedite 
the project. Coordination of efforts becomes a 
prime concern. 

Methods for prorating the costs are ex- 
changed and decided upon. It is the exception 
more than the rule that feed and product 
volumes and qualities are precisely the same. 
Therefore, it behooves the partners to satisfy 
themselves that the accepted prorates are equit- 
able. Perhaps the operating costs of certain 
units of the plant are more suitably propor- 
tioned on feed while others are more fairly dis- 
tributed on product ratios. However, it is im- 
portant to realize that the limit of details be- 
hind any cost proration is partly dependent on 
the maze of bookkeeping which could develop. 
In other words, the advantages to be gained in 
the metering and accounting of minute details 
could well be offset by additional clerical dol- 
lars. Finally, the accepted formulas for cost 





ould be reviewed after a specified continuously, at which invested capital is re- 
ant operation to point out any paid by a project. The relationship between the 
two methods is illustrated in Fig. 1. 
Company B has also been making plans to 
Illustration produce the same product volume. The two 
companies get together and the plant is sized 
te what can be gained by the suc- for 200,000,000 Ib a year. Details are worked 
tion of what has been described, out as discussed. The inside battery facilities 
Company A can sell 100,000,000 Ib were factored at 0.6 and the offsite equipment 
product. If Company A were to was factored at 0.7 to provide the $9,300,000 
project alone, the economic pic- capitalization for the joint unit. For simplifi- 
ted in Table 1. The unit requires cation, the investment and operating costs are 
of $6,000,000. The product shared equally. 
7 cents per Ib on the basis de- Table 2 shows that the manufacturing cost of 
h the product selling at 6.5 cents the product is reduced by 0.3 cents per Ib. 
roject shows an annual profit of Therefore, each partner has saved $300,000 a 
ear and a cash flow (profit plus year in operating costs as a result of the joint 
) of $2,200,000 a year. The project venture. In essence, the fixed costs of produc- 
..75-year payout or a 27.5% return tion are now distributed over a larger volume 
Viethod) if the sales for the 100,- to the benefit of both partners. Also, each part- 
immediate and the construction ner in sharing half the capital requirement for 
da half. the joint unit can now produce his 100,000,000 
‘ks have been chosen as measures lb for a $4,650,000 investment, an investment 
payout time and the Investor’s advantage of $1,350,000 over the individual 
Payout (a widely used index units. The payout for each partner is 1.92 years 
n shortcomings in its failure to and the rate of return increases to 38%. 
ittern of earnings, is defined as A closer look at the improved profitability of 
years required to recover the the project shows that 7% of the 10% increase 
estment from profits and depre- in return is a result of the reduced investment. 
investor’s Rate of Return (also The lowered manufacturing costs are responsi- 
tability Index or Interest Rate ble for the additional 3%. 
the interest rate, compounded The necessary work to get agreement and 


|. Sole Company Venture. TABLE 2. Joint Venture. 
100,000,000 Ib per Year) (Basis: 200,000,000 Ib per Year) 


Inside Battery 1.0M Process Investment—Inside Battery 6.05 M 
Outside Battery. ..2.0 M Outside Battery. . .3.25 M 


SOSH HHH SHEESH HESS EEHEHEES SHEE EEEESEEESEHSHEEHEEEEEEEEEEEEEHEEEEHSESEEEEHEEEHEHEHES HEHEHE EEESE 


Total ; 6.0M Total... ....9.30M 


Dollars Per Cents Per Lb Dollars Per Cents Per Lb 
Calendar Day Product Calendar Day Product 
Material Cost 
9,000 3.< Feed. . 18,000 3.3 
1,900 ; By-Product 3,800 0 


7,100 2.6 Net Material Cost ; 14,200 2.6 


Manufacturing 
Operating Labor (4 Men/Shift) + 
550 Supervision 630 
Repairs—4°% on Inside Battery 
550 2% on Outside Battery 840 
2,740 Utilities and Chemicals 5,480 
880) Overheads 1,180 
1,100 Depreciation—15 Year 1,700 


5,820 y Total Manufacturing 9,830 
12,920 Total Cost 24,030 
17,800 5. Income 35,600 
4,880 Profit 11,570 
5,980 hy Profit + Depreciation 13,270 


114 Years Construction 1% Years 
10 Years Plant Life 10 Years 

2.75 Years Payout'... 1.92 

Investor's Rate of Return! 38% 


s and royalties. \Before income taxes and royalties. 
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just one of six 
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Today, more than ever, “Ethyl” antiknock 
compounds are your best octane-improve- 
ment buy—whether you figure cost on Re- 
search, Motor or Road ratings. 


And also look at these added advantages: 
@ The range of antiknocks now available per- 
mits you to choose the one best suited to your 
special needs in terms of cost effectiveness. 

@ Antiknocks give you a road octane bonus 
you can’t get any other way. This increases 
with higher lead concentrations. 


@ Decreased gasoline sensitivity from the use 
of antiknocks results in better engine perfor- 
mance, particularly at high speeds. 

@ Refining flexibility can be increased with 
antiknocks, to permit most profitable utili- 
zation of stocks. 

@ Antiknocks can reduce or delay capital in- 
vestment in octane-improvement equipment 
because they can provide a cushion for oc- 
tane increases. 

These factors all add up to the need for a 
new look at octane-improvement costs and a 
reappraisal of the balance between antiknocks 
and processing. 

Ethyl will be glad to help in evaluating your 
octane-improvement program. Linear-pro- 
gramming specialists will assist you in deter- 
mining the proper allocation of components 
and optimum antiknock concentration, as 
well as selecting the most effective antiknock 
compounds from the wide range now avail- 
able. Just call in your Ethy! Representative. 


Ethyl Corporation 


NEW YORK -+ TULSA + CHICAGO - HOUSTON + LOS ANGELES 


ETHYL CORPORATION OF CANADA LIMITED, TORONTO - 
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nts for the partnership for the two 
panies is well justified. 


encies and Economic Pitfalls 


nation of contingencies and eco- 

for a particular project should 
iny evaluation. Let’s weigh some 
iderations into our joint venture 


the proposed plant requires high 
ption and process steam, the utili- 
dered to be 40% fixed, i. e., inde- 
throughput. For simplicity the 
and overheads are defined as 
| costs. These assumptions serve as 
allocating product unit costs as a 
throughput. 
e some of these pitfalls? 
hing and projecting the market for 
sa difficult job. Early obsolescence, 
osition, geographical advantages 
ges and many other factors tend 
» forecaster’s analysis. Here’s what 
profitability if the market cannot 
ill volume of our product. 
marketing department forecast 
nly 80°. of the original volume 
here are many valid reasons for 
working out process details or in 
authorization approved can lose 
istomers whose timing made it 
them to go elsewhere for the 
announced competition is on 
isfactory cheaper materials have 
arket. 
vs contingent economics for the 
venture. The reduced product 
ased the product cost 4 cents per 
B) and reduced the annual cash 
The project payout is now 3.95 
18.5° rate of return. Should 
recognize a 20% cut-off rate of 
ich projects as this, the manage- 
ecide not to carry out the venture 


»f contingencies on the joint ven- 
s are shown in Table 4. In this 
d product volume increased the 
; cents per lb and increased the 
64 years, but still shows an attrac- 
rate of return. The basic return of 
ture (Column A) has provided a 
effect for this economic pitfall. 
rood policy to include the effect of 
product ce changes in any economic analysis. 
Suppose y example, that a recent price 
change ices the value of our product 5 cents 
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~ Table 3. Analysis of Economic Pitfalls 
of Sole Company Venture 





A B Cc D E 
Start- 
Volume Price Shorter Up 
Off Off Const. Dif 
20% 0.5¢/lb Time ficulties 
Product Cost—¢/ Ib 
Material 
Manufacturing 
Total 
Income—¢/!b 
Profit—¢/lb 
Profit+depr.—¢/lb 
Annual Cash Flow—$M 
Payout— Years 
Investor’s Return—% 


2.6 
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Table 4. Analysis of Economic Pitfalls 
of Joint Venture 


C D E 
Start- 

Volume Price Shorter Up 
Off Off Const. Dif 
20% 0.5¢/lb Time ficulties 
Product Cost—¢/lb 
Material 
Manufacturing 
Total 
Income—¢/|b 
Profit—¢/lb 
Profit+depr.—¢/ lb 
Annual Cash Flow—$M 
Payout— Years 
Investor's Return—% 


2.6 2 
1.8 l 
44 4 
6.0 

6 

1.9 

l 

2.45 


a 


~ > 


nAaI no ew 


or 


per lb. The cost of the product, of course, re- 
mains the same, but the annual profit on the 
100,000,000 lb volume is reduced by $500,000. 

The profit penalty of the lower price de- 
creased the rates of return on the sole company 
venture and the joint venture to 21% and 31% 
respectively. Again, the cushioning effect of 
aggregated capitalization is beneficial in pro- 
viding a comfortable rate of return for the 
joint venture at lower product value. 

All contingent factors do not necessarily de- 
press the rate of return of a project. The In- 
vestor’s Method, which recognizes the time 
value of money, clearly demonstrates the con- 
tribution to the overall return that results from 
minimizing the construction time for a unit. 
In other words, the attractiveness of the project 
is related to the time during which capital is 
being spent with no compensating income. 

Regarding our project, the expeditious plan- 
ning and coordination of engineering, purchas- 
ing, material delivery and construction for the 
unit could advance the commissioning date of 
the plant six months. The penalty of compound- 
ing invested capital prior to startup would 
thereby be reduced from 114 years to one year. 
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SOLE VENTURE 


JOINT VENTURE 


BASIC RETURN 


PRODUCT VOLUME OFF 20% 


PRODUCT PRICE OFF 0.5¢/LB 


REDUCED CONSTRUCTION TIME 


START-UP DIFFICULTIES 


45 40 35 30 25 20 'I5 
INVESTOR'S RATE OF RETURN, % 


As a result of this, the rate of return for the 
sole company venture would increase 2“ while 
the return on our share of the joint venture 
would increase 314%. This effect is shown in 
Fig. 1. 

Payout, as a measure of profitability, fails to 
reflect the advantage of reduced construction 
time. Note in Columns A vs D of Table 3 and 
4 that the payout does not change. 

The final pitfall illustrates the effect of lost 
sales due to unforeseen startup difficulties. Poor 
yields, product quality problems and equipment 
bottlenecks all represent conditions which could 
limit the product output and result in a loss of 
income early in the life of the project. 

The examples shown in the tables illustrate 
what can happen to the project’s profitability 
if startup problems delay the output of speci- 
fication product for a year. Such a delay would 
decrease the rate of return on the sole venture 
to what has been described as a marginal 21%. 
The joint venture return drops to 28.5%. 

The overall effects of economic contingencies 
are graphically shown in Fig. 2. Reduced prod- 
uct volume or price and startup delays all tend 
to place the profitability of the sole company 
venture in a borderline category. On the other 
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20 25 30 35 40 45 
INVESTOR'S RATE OF RETURN, % 


hand, the bolstered basic advantage of the joint 
venture provides a comfortable margin of 
safety to cushion the everpresent pitfalls which 
depress profitability. Such an examination 
should encourage a company’s entry into joint 
ventures since the optimum allocation of capital 
is, in part, geared to optimum insurance. 

In the final analysis, the success of your joint 
venture will be directly related to your com- 
petence in economic evaluation and cost esti- 
mation and to your judicious selection of a 
partner. 

Se 
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Predetermine Pile 


FRICTION PILES 


1° Worse the time and expense of static load 
tests, design engineers now can establish safe 
loads for bearing piles with a rational method 
so new that it is not sufficiently well known 
outside the soils engineering profession. 

This rational method, based on fundamental 
principles of soil mechanics comprehensively 
1 — correlated with static load tests, in fact, is not 

fully treated in current textbooks on _ soil 
mechanics. 

Predetermination of pile capacity by rational 
{P procedures has proved successful, whereas the 
ry widely-used dynamic pile formula method has 
been discredited, except for centain situations, 
because of serious inaccuracies in results. 

The effectiveness of each method is reviewed 
here. 














IN STIFF CLAY 


Classification of Piles 








V 

cominanena Piles derive their support from the soil either 

SOILS by skin friction along the embedded length of 

the pile, or by end bearing on the pile tip, or 

END BEARING PILES both. Both factors contribute to the support of 

almost every pile, but one or the other is often 

insignificant depending upon the particular pile 

size and soil profile. A pile of usual size em- 

bedded a significant length into a homogenous 

material, be it soft clay or sand, is usually con- 

sidered a friction pile. A pile driven through a 

thick layer of weak soil and a short distance 

into an underlying strong material is funda- 

mentally an end-bearing pile. Several different 

soil profiles typical of both friction and end- 
bearing piles are illustrated by Fig. 1. 

Piles can also be classified on the basis of the 

kind of load they are to carry — compressive or 

i tensile, sustained or short-duration, static or 
ll dynamic. Whether the pile is in a large closely- 
spaced group or a small widely-separated 
cluster is also important. 

To narrow the scope of this discussion, it will 
be concerned primarily with the predetermina- 
tion of ultimate compressive capacity of an 
individual pile, as would be measured by a 
static load test performed a few weeks after 
Fig. 1. Types of piles. the pile is driven. 
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by John A. Focht, Jr. 


Lengths This Modern Way 


Dynamic Pile Formulas 


The Engineering-News formula proposed by 
Wellington in 1888 for predicting the capacity 
of a pile based on its resistance to driving was 
not the first pile driving formula, but it has 
been used longer and more persistently than 
any other. This simple formula and its modifi- 
cations (Eytelwein, Navy-McKay, etc.) were 
derived by equating energy (hammer weight 
X height of fall) to work (soil resistance X 
pile movement). 

The formulas permit computation of the 
“‘soil-resistance” since the other factors are 
measurable. It is assumed in these formulas 
that soil resistance computed for the final in- 
crement of pile penetration is equivalent to the 
ultimate pile capacity under static loading. Ac- 
cording to this assumption, pile loads greater 
than this computed soil resistance would cause 
additional pile movement. 

Other more comprehensive formulas (Hiley, 
Pacific Coast Uniform Building Code, Canadian 
National Building Code, etc.) have also been 
devised. These formulas provide corrections for 
various factors which cause loss of some of the 
hammer energy and thereby reduce the amount 
of work done. 

The detailed equations of the comprehensive 
formulas, as well as the simpler ones, are avail- 
able elsewhere‘ and will not be repeated here. 
It is pertinent to note, however, that the so- 
called “comprehensive formulas” also are di- 
rected toward evaluation of soil resistance dur- 
ing driving of the pile without regard to the 
type of soil. 

Adequacy of any method for predetermining 
pile capacity can be determined only by direct 
comparison with results of static load tests 
carried to failure. It is not sufficient to observe 
simply that foundations designed by a given 
procedure have “stood up,” because the founda- 
tions may have been grossly over-designed or 
the design loads may never have developed. 

Results of tests on a large number of piles in 
a variety of soils were analyzed by Terzaghi in 
19422. His results, which are presented in Fig. 
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2, were obtained from a number of different 
sources. They include both dynamic driving 
resistance and results of a static load test for 
each pile included. Ultimate pile capacities were 
computed from driving resistances by a num- 
ber of different dynamic formulas to reveal 
which formula, if any, gave close agreement 
with the static tests. The wide scatter of the 
results, plotted in Fig. 2, shows that no 
dynamic formula — regardless of its complex- 
ity — will consistently and accurately predict 
pile capacity for all soil conditions. 

In clay soils the soil resistance determined 
from driving resistance often differs materiall\ 
from the soil resistance under static loading. 
The shear strength of a soft to firm clay is 
sharply reduced by the remolding effects of pile 
driving. During a nominal period after driving. 
the disturbed soil undergoes a strength increase 
due to consolidation. The soil resistance a few 
weeks after driving may be considerably mor« 
than the soil resistance during driving. 

In a case from our files, timber piles 50 ft 
long driven into a thick bed of soft clay with 
sand layers were selected by the rational 
method to carry a design load of 17 tons. The 
first piles driven had almost zero capacity by 
dynamic formulas as the final driving resist- 
ance was only 3 to 4 blows per foot. Neverthe- 
less, a load test performed two weeks later 
confirmed the ultimate capacity computed by 
the rational method. This type of difference is 
developed to some degree in all clay soils. Other 
reasons why dynamic formulas are generally 
unreliable are presented in full in the discus- 
sions of Reference 1. 

In an analysis only of piles driven in sand, 
a soil not subject to the type of strength varia- 
tion discussed above, Chellis* found appreciably 
less scatter than shown in Fig. 2. His study re- 
sulted in the comparison shown in Fig. 3. It is 
obvious from this figure that the “simple” 
Engineering-News formula and its modifica- 
tions, even for piles in sand, result not only 
in extreme variations in the real factor of safety 
but also in some unsafe design. The data for 
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the Hiley and Pacific Coast formulas in Fig. 3 
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formulas (Hiley, Pacific Coast, etc.) 
al tools for use in pile foundation 
)} in soils in which the predomi- 
r resistance is supplied by cohesion- 


t studies® have given support to 

mmendation for selective use of 

formulas. However, as Terzaghi 

1943,° dynamic formulas are 

ise they reduce pile design to a 

rocedure. But, the price for the 
lification is very high. 


Rational Method 


method for predicting individual 

consists basically of evaluating 

friction, or adhesion, and the unit 

be expected for a particular site. 

on initially makes use of the fa- 

‘f soil engineering — undisturbed 

laboratory tests. The test data is 

according to accepted soil me- 

ries which have been substantiated 

rrelation with a large number of 

number and depth of borings as 

pe and number of laboratory tests 

neces r application of the rational method 
depe n the site conditions, the character- 
istics roposed structure, and a variety of 
othe: rs beyond the scope of this article. 
In ev case, the soil data developed by the 
field and boratory investigations must be 
compatible in scope and coverage with the 
prok t hand, in order to provide the foun- 
dati: eer with sufficient information on 
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Fig. 3. Scattering of the ratio between formula 
capacity and test capacity for cohesionless soils. 


soil stratigraphy and properties of the perti- 
nent soil strata. 

One of the first papers outlining a fully ra- 
tional procedure for predetermining pile capac- 
ity is by W. W. Moore (1949).° Since the pub- 
lication of his paper, a number of other impor- 
tant papers have been published which provide 
the basic data on which the rational methods 
presently accepted by the United States are 
based. See references for partial list of signifi- 
cant papers. 

The best example of the rational method, and 
one which is thoroughly documented, is the 
procedure for friction piles in soft to firm clay. 
The capacity of a friction pile driven into a 
body of soft or firm clay can be computed with 
reliability from results of unconfirmed com- 
pression tests (or other equally reliable tests 
such as vane tests or Swedishcone tests). Shear 
strength determined by one of these procedures 
and multiplied by the embedded area of the pile 
yields the total frictional capacity of the pile. 
For most piles in soft clays, the point resis- 
tance is small and can be neglected. 

The validity of this method is well-substan- 
tiated by Fig. 4 and 5, which compare data 
from load tests to data from field and labora- 
tory studies. In Fig. 4, the shear stress on the 
embedded pile area at failure in a load test, or 
the soil adhesion to the pile, is plotted against 
the soil shear strength determined by uncon- 
fined compression tests in the laboratory. 
Computed ultimate capacities of a large num- 
ber of timber piles are plotted on Fig. 5 versus 
actual failure loads measured by load tests. 
The computed capacities in this figure were 
based on the Swedishcone. 

The small scatter of the plotted points from 
the line of equality in both of these graphs 
clearly demonstrates that computed capacities 
of friction piles in soft to firm clays are very 
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TON/SQ FT 


IN 


QPBSERVED ADHESION 


0.1 0.2 0.3 0.4 


LABORATORY SHEAR STRENGTH 
IN TON/SQ FT 


Fig. 4. Comparison of soil adhesion to pile 
and laboratory shear strength in soft to firm clays. 


close to actual static load capacity. This con- 
clusion has been confirmed by many other tests 
not included in these figures, some on piles as 
long as 333 ft.’ 

Results of a small number of load tests on 
piles driven into stiff clays in the Gulf coast 
region led our firm to conclude in 1955 that the 
maximum adhesion of a stiff to very stiff clay 
to a pile would be in the order of 1000 Ib per 
sq ft. Since that time, published results of other 
load tests on friction piles in stiff clay have 
confirmed our tentative conclusion.'!' 

Even though some of the tests have shown 
considerably higher values of adhesion, a maxi- 
mum adhesion of 1200 lb/sq ft should be used 
for precast concrete and timber piles, and a 
maximum value of 1000 lb/sq ft is appropriate 
for steel piles. 

The end bearing of a large-diameter pile in 
stiff clay is more substantial than for friction 
piles in soft clays. It is usually computed using 
the undisturbed soil shear strength in Terza- 
ghi’s bearing capacity equation, which reduces 
to: 

G= 7.4¢cA 


where 
Q. = ultimate end bearing 
c = cohesive shear strength 
A = end area of the pile 


Several different rational procedures have 
been suggested by various authorities for pre- 
dicting the frictional support given to piles by 
sand.*:*:*?* Each of these is applicable whether 
the sand is present in a massive layer or in 
thin seams forming part of a stratified soil. 
Differences in these procedures lie principally 
in evaluation of the lateral earth pressure act- 
ing against the pile surface. 

The end bearing to be expected for a pile 
driven into sand or gravel can be estimated 
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Fig. 5. Results of load tests on timber piles. 


with good reliability by the procedures out- 
lined in two references.**® Again, the bearing 
capacity equations of Terzaghi underlie these 
procedures. 

A factor of safety must be applied to the 
ultimate capacity computed by any rational 
procedure to obtain an allowable pile load. If 
the soil conditions and strengths are well estab- 
lished and if the reliability of the computational 
procedure is at least “good to very good,” a 
factor of safety of 2.0 is satisfactory. For less 
reliable procedures and for variable soil con- 
ditions, a factor of safety in the order of 3.0 is 
appropriate. 


Comparison of Procedures 


A general evaluation of the reliability of ra- 
tional methods and dynamic formulas for differ- 
ent types of piles is presented in Table 1. This 
table is an interpretation of the published opin- 
ions of a number of authorities, in particular 
those included in the list of references at the 
end of this paper. 

It is significant that for each type of pile a 


TABLE 1. Reliability of Predetermined Pile Capacities. 
TYPE OF ANALYSIS 
Rational Dynamic 
TYPE OF PILE Method Formula 
Friction 
In soft clay Very good Very poor 
In stiff clay Good to very good Very poor 
In sand Good to fair Fair* 
In stratified soil Good to very good Very poor 
End-bearing piles 
Thru soft clay into 
sand and gravel Good Fair* 
Thru stiff clay into 
sand and gravel Good Fair® 
Thru stratified soils into 
rock Fair Fair* 


*Using a comprehensive type of formula. 





rational analysis will produce results with a 
higher degree of reliability than a dynamic 
formula. Reliable soil borings and tests, as well 
of the proper analytical procedure, 
| to accomplish the precision indi- 
cated by Table 1 for the rational method. 

The rational approach to design of a pile 
does not preclude load testing to 
verify the predetermined capacities. Only by 
the accumulation of additional data from pile 
load tests carried to failure and by analysis of 
that data will the reliability of the rational pro- 
cedures for some of the pile types be improved. 
The continual improvement of empirical corre- 
lations the way that engineering advances. 

Application of the rational type of analysis 
can be extended to almost any other problem 
of pile design, none of which can be approached 
by an the dynamic-formulas. These design 
problems include pile capacity under tensile 
loads, } bility of settlement due to consoli- 
dation, effects of group action, variation of 
capacity with time, possibility of negative fric- 
tion, and many others. Such facets of pile design 
are well beyond the scope of this paper, but 
solutio these problems can be made by the 
ration ethod once detailed data on soil strati- 
ficatio1 nd properties are available. 


as select 


are require 


foundat 


Conclusions 


11 method when properly applied 
effective and reliable approach to 
of predetermining pile capacity. 

» published information support- 

use of the Engineering-News 

of its modifications as an ac- 
rocedure to estimate pile capacity. 

rehensive driving formulas may be 

t pile capacity at locations where 


the predominant driving resistance is provided 
by cohesionless materials. 

Load tests to failure remain desirable for 
large important projects to verify the pile ca- 
pacities predetermined by the rational method. 
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by Dr. E. R. Smoley 


How Much for Maintenance? 


M.. Engineer has graduated from a college 
or university with a bachelor of science degree 
in engineering. His college course has cost him 
from $8000 to $15,000, depending on the loca- 
tion, his scale of living and other factors. He 
has finished a four or five-year course of study 
during which time he fell behind in earned in- 
come compared with his high school associates 
who did not choose to go to college. This by- 
passed income could easily amount to $15,000 to 
$20,000, so in total let’s say he has essentially 
invested $30,000 in his college education. 

What does he have for this investment? He 
has established a good theoretical background 
in the fundamentals necessary for an engineer- 
ing career. He has acquired a foundation based 
on mathematics, chemistry, physics, mechanics, 
electricity, the liberal arts, etc. With this base 
he enters the world where he obtains his first 
job. 

Today, because of our rapidly expanding 
technology, he has excellent inducements and 
job opportunities, and he starts to add to his 
theoretical base the most important factor... 
experience. 

The investment in a college education is 
starting to pay dividends already with his en- 
joyment of the work and the salary. Some of 
these dividends, however, must be reinvested 
toward continuing his engineering education. 
This is a relatively inexpensive continuing in- 
vestment, too, but a most necessary one. I am 
referring to the obligation of each engineer 
to keep himself informed about what others are 
doing in his chosen field, and, perhaps more 
important, keeping up with technical develop- 
ments in his field. 

What does this involve? It involves building 
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a personal engineering library by subscribing 
to and reading journals which carry the ex- 
perience of others... which tell the story of 
new developments. The joining of and partici- 
pation in the appropriate engineering society 
is also a worthwhile investment. In this way the 
engineer can further his opportunities to learn 
from lectures and the exchange of ideas with 
others in his field. 

These are the minimum investments to con- 
sider just to keep up in an expanding tech- 
nology. To advance, greater degrees of profes- 
sional responsibility must be assumed. 

What does it cost? Let’s look at the initial 
investment, $30,000. This represents perhaps 
the largest single investment in the personal 
life of an engineer...probably ten times 
greater than his personal automobile. Preven- 
tive maintenance on the automobile costs about 
$200 a year. 

What’s the $30,000 worth? An automobile 
license costs more than $20 in most states. Most 
engineering society memberships cost less than 
$20. Yet according to the societies, only about 
30 to 40% of the eligible engineers are active. 
An engineer thinks it reasonable to prepare an 
economic evaluation of a proposed plant for 
his company and include 2 to 3% of the total 
installed cost for maintenance, but he probably 
doesn’t invest 0.5% annually on his $30,000 
investment for an engineering education. 

The right of free choice is open to you. Your 
professional development level is strictly a 
matter of your own choice and individual effort. 
But keep in mind that just as in company 
growth, the investment continues, the returns 
multiply and there is a continuous reinvest- 
ment. 
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What to Consider 


A new perforated tray design method, proved 
out in numerous trays of various sizes in opera- 
tion, employs best features of several previously 
published methods.*:7:!° 

Vapor-liquid contact on a perforated tray is 
somewhat different from that on a bubble tray. 
The bubbling zone fluid is much more uniform, 
with less channeling of vapor through the foam 
and less large droplets of liquid thrown above 
the foam level. 

Laboratory data indicates perforated tray 
efficiencies are somewhat higher than com- 
parable bubble tray efficiencies. This is due to 
less entrainment and a little higher point ef- 
ficiencies. Tray efficiencies tend to increase 
with weir height, liquid path and hole spacing. 
Effect of gas and liquid rates is same as with 
bubble trays.: Amount of liquid back mixing 
is about same as for 3-in. bubble caps. 

Fig. 2 (Part 1) shows important tray de- 
tails. Tray diameter is initially assumed. Down- 
flow is initially sized to give at least 5 sec. resi- 
dence time for the maximum liquid rate. Area 
between inlet weir and outlet weir is bubbling 
area. A trial hole layout is then made and a 
tray spacing set. This initial tray layout is then 
checked in detail and modified where required. 
As in bubble trays, a cross flow layout is most 
desirable, but reverse flow, split flow or cascade 
flow may be resorted to if found necessary. 





Mechanical Layout 


1. An inlet weir should be provided to insure 
vapors do not break downcomer seal. It should 
be located just in front of downcomer baffle 
and directly below outlet weirs on adjacent 
tray. Height should be equal to downcomer 
baffle clearance but not as high as overflow 
weir. If inlet weir were high, leakage of liquid 
might occur from bottom of downcomer to tray 
below and downcomer capacity would be re- 
duced because of high clear liquid level in the 
downcomer. Drainage holes should be drilled 
through bottom of inlet weir, which should be 
unnotched. Distance between downcomer and 
inlet weir should not be less than clearance be- 
low the downcomer baffle. 


Part 2. Perforated Trays by James A. Davies and Dr. Kenneth F. Gordon 


in Your Fractionator Tray Design 


2. Downcomer baffle may be slanted 2 in. 
toward tower shell at the bottom. Clearance 
below baffle should be 14 in. lower than outlet 
weir height. 

3. Calculated flowing submergence is defined 
as: 

h=h, +h,+%a... (10) 


It should be between 2 and 4 in. Therefore, weir 
height will be between 11% and 314 in. A mini- 
mum weir crest of 14 in. is required and notch- 
ing should be used if necessary to attain this. 
Weir should be adjustable +1% in. 

4. Minimum downcomer width at overflow 
weir is determined by the equation: 

O,=Vat..... di) 
For center downcomer in split flow trays the 
width is double that determined by Eq. 11. 

5. If cascade sections are used, each section 
must have the same flowing submergence and 
the same hole area. 

6. In general, support rings should not extend 
into the downcomer area. 

7. Levelness. Due to low pressure drop exist- 
ing through holes and unobstructed liquid flow, 
out-of-levelness will tend to cause maldistribu- 
tion of liquid and vapor as well as weeping. 
Care must be exercised in locating ring angles, 
providing good foundations and erecting the 
tower. Whenever possible, a tolerance of ¥% in. 
should be specified. Maximum beam deflection 
should be \g in. Long, thin towers with per- 
forated trays should have less whip than towers 
with bubble trays. It is suggested that a verti- 
cal deflection of 2 in. per 100 ft of tower height 
be used. 

A recent article’' discusses out-of-levelness 
and gives some data obtained on a 5 ft 6 in. 
perforated tray. Tray was tilted so deck near 
the outlet was 1% in. higher than inlet side of 
tray deck. Amount of weepage was used as a 
measure of effect of levelness of performance. 
Except at low vapor or liquid rates there was 
very little effect of out-of-levelness. It would 
appear that for this size of tray out-of-levelness 
is not of great importance. However, more data 
is required before a firm conclusion should -be 
reached. 


8. Beams should be located whenever possible 
parallel to liquid flow to reduce the cross flow 
of vapor. 

9. Minimum deck thickness should be 14 
gage for excellent corrosion resisting material 
and 10 gage for normal corrosion resisting 
material. Thick trays tend to give lower dry 
pressure drops and, hence, higher weepage. 

10. Holes are to be laid out on equilateral 
triangiflar pitch with base perpendicular to 
liquid flow. They should be punched or drilled 
carefully leaving no burrs. The smaller sized 
hole gives somewhat Jess weepage. Hole size of 
3/16, 14, % or \% in. are recommended. Hole 
spacing should be three to four times the hole 
diameter — never less than two nor more than 
five. 

These equations are useful in estimating the 
hole area for a given tray area: 


_ 166A’, = 184A, 
ae d2 


- — 0.905 
(=) (13) 


Hole layout is made using Eq. 12 and 13. Holes 
are to be located a minimum of 2 in. from tower 
wall and 3 in. from any weir. Eq. 13 indicates 
maximum hole area percent will be about 20%. 


Process Design 


After preliminary layout has been deter- 
mined, tray variables are then checked in detail. 
1. Minimum tray spacing for perforated 
trays will be similar to that for bubble trays,’ 
being determined by size of beams required to 
carry the tray or by froth height. Froth height 
is determined by the Eq. 5. F in Eq. 5 is the 
F-factor at the bubbling area, Ap, and is defined 
as: 
F = 4- Vee Se ee ee 
Tray spacing must be greater than the froth 
height, Z;, to give an acceptable entrainment 
quantity. 


." 
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2. Outlet weir height is to give a flowing sub- 
mergence (see Eq. 10) between 2 and 4 in. 
Maximum and minimum liquid rates are to be 
notching should be resorted to, if nee- 
to maintain a minimum crest of 1% in. 

following equation for an unnotched 


used and 
essary, 
Use the 
weir: 
Q 2/3 
h (sss) - eae 

to be used for a notched weir will 
notch design. Equations for two com- 
mon designs are given below (triangular 
notches) 

Case for a completely notched weir where 
notches are not full of liquid: 


Qh, \2/5 
h (Gait) ° ° ° . . (16) 


Equat 


depend ( 


Case where weir is completely full of notches 
and liquid level is higher than top of teeth: 


Q=1.19 = [h,°’? — (h, —h,)5J. . (17) 
inlet Weir. Additional head, h,, caused by 
t weir, is determined by the equation: 


e 2 
2.98 1, 

(18) 
yn applies only where inlet weir is 
submerged in the liquid. Inlet weirs 
be notched. 


L5(h, + h, + A—h,,)]= 


| pressure drop through a perforated 
vith liquid is given as 
(19) 
fined as actual flowing clear liquid 
height on the tray. Usually calculated clear 
liquid height is greater than actual height. h,. 
is obtained from the equation’ 


65 + 0.19h, -0.65F +0.2L . . (20) 


with | 


sure drop, hp, is obtained by using 
nd the equation 
0.0038)’, V*(1—f?) 


Wal 9 21 
C%q A’y - 


h’p*? 4 


Pi 


hp 


Pressure drop per tray in psi is: 


h 
AP = 7 » ie 


Eq. 20 is usual orifice equation corrected for 
velocity in terms of the readily avail- 


able factors 


approacl 


5. Weepage. A small dry tray pressure drop 


and a high flow submergence will allow liquid 
to leak through the holes. Using minimum 
vapor rate and maximum liquid rate, possibility 
of weeping is checked by use of Fig. 5. Oper- 
ating condition should lie above curve which 
indicates no weepage. 

Up to this point, determination of design 
factors has been straight forward and subject 
to only nominal uncertainty. However, determi- 
nation of no weepage is subject to large uncer- 
tainties. Also, some weepage can be tolerated 
without appreciably affecting tray efficiency. 
Since there is so much uncertainty as to how 
to determine weepage, it is recommended the 
tray be designed for no weepage, i.e., for area 
above curve in Fig. 5. 

Fig. 6 shows literature data?-*.'?-'* and three 
correlations.®:7:'° Of the four sets of data 
plotted, Hunt et al* and Mayfield et al!? report 
other than the calculated flowing submergence. 
Mayfield et al report a wet pressure drop head 
minus a dry pressure drop head. Data from this 
source is plotted twice on Fig. 6. Upper curve is 
obtained by using the effective submergence 
given by difference of the wet and dry pressure 
drops. The lower curve is obtained by using the 
calculated submergence, h;. The data for Arnold 
et al,? and Zenz ** was plotted using his observed 
submergence. As can be seen, the data scatter 
widely. Mayfield and Arnold used only air-water 
mixtures, while Hunt and Zenz not only used 
air-water but also non-aqueous mixtures. 

For correlations shown, Leibson et al used 
Mayfield’s data based on effective submergence 
but used as the calculated submergence. This is 
same as assuming Mayfield’s aeration factor is 
one. The Hughmark et al’ correlation is more 
conservative than Leibson’s. The Huang and 
Hodson®* correlation is Mayfield’s data plotted 
vs calculated submergence. This is least con- 
servative correlation. 

Correlation recommended is a compromise 
between Hughmark’s and Leibson’s correlations. 
It is admittedly conservative, especially in view 
of fact some weepage can be tolerated. How- 
ever, until some efficiency data is forthcoming 
evaluating how much weepage can be tolerated, 
it is better to design close to no weepage. 

It was felt that using a calculated flowing 
submergence would be too conservative in view 
of the large difference shown by the two ways 
of plotting Mayfield’s data. Hence, use of Eq. 20 
was used to get an actual flowing submergence. 
This equation, developed by AIChE!’ for bubble 
trays, applies equally well to perforated trays. 

The abscissa, actual flowing submergence, in 
Fig. 5 is used in terms of hot clear liquid rather 
than water to be conservative. There is very 
little data reported on anything but air-water 
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mixtures to show the effect of density, viscosity 
and surface tension on weepage. Zenz” reports 
more tendency for methyl] alcohol to weep than 
water although Hunt* shows the reverse for 
some solvents. Using submergence in terms of 
clear liquid may compensate for this tendency. 

6. Entrainment. At maximum vapor rate and 
minimum liquid rate, the entrainment, e, (lb of 
entrainment per lb of liquid) should not be over 
0.10 as discussed under bubble trays. e is given 
by the equation 


7200p, Viz 
Q’p,a [Ap (t — Z,) }*-* 


e= 


where Z, is given by Eq. 5. 

Eq. 24 is taken from the Hunt et al* correla- 
tion with the more familiar terms used. This 
is a similar correlation to that used for bubble 
trays, and discussed there. However, this equa- 
tion gives appreciably less entrainment than 
the correlation for bubble trays and is in line 
with laboratory experience. See Fig. 1. 

7. Downcomer restriction. Restriction to 
liquid flow in the downcomier is calculated in a 
similar manner to that for bubble trays and is 


given by 
Q \2 
h,=(---—-]}...... 25 
‘ (aoa) = 


Restriction area, Ay, is measured at smallest 
point in the downcomer system. It is usually 
area between deck and end of downcomer baffle 
or between downcomer baffle and inlet weir. 
8. Downcomer capacity. The downcomer is 
designed in a similar manner to that for bubble 
trays. Due to a finer froth being produced on 
perforated trays, some caution should be exer- 
cised in sizing the downcomer. It is recom- 
mended that minimum clear liquid residence 
time be 4 sec and minimum free height in the 
downcomer be 50%. See Fig. 2. Downcomer 
residence time is determined by: 
449N 
or oa Meee we 
Downcomer volume, N, is usually determined 
by an arithmetic average of downcomer area at 
top and at bottom of downcomer inside the 
baffle multiplied by the tray spacing. Free 
height ratio in downcomer is determined by the 
equation: 
H t— (h, + h, + h, + h, + A) _ (27) 
t 
Numerator of this equation is the free height. 
Downcomer capacity should be checked at 
highest vapor rate and highest liquid rate. If 
capacity is insufficient and bubbling area is 
tight, larger tray spacing is indicated. 
9. Liquid gradient normally is negligible in 
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perforated trays. In some very heavily loaded 
trays it could be important and the following 
equation should be used :’ 


(3b + hy) *uQZ, 

(bh) *p, ‘ 

Use maximum liquid in above equation. 

10. Vapor distribution. To obtain proper 
vapor distribution, the ratio A/h, should be 
below 0.4 and never above 0.6. 

11. Fluctuations. Highest practical dry tray 
pressure drop should be used to dampen out 
effects of vapor fluctuations through the tray. 





A = 0.05 


Summary of Design 


Final design will be a compromise between 
various tray variables. The following loads will 
determine the indicated tray variables. 

1. High vapor rate —total pressure drop, 
downcomer capacity, tray spacing, entrainment, 
tray diameter and hole area. 

2. Low vapor rate — hole area, vapor distri- 
bution and weir height. 

3. High liquid rate — weeping, downcomer 
capacity, vapor distribution, pressure drop, 
tray spacing, tray diameter and weir height. 

4. Low liquid rate— minimum outlet weir 
crest and entrainment. 

This method assumes vapor density is negli- 
gible compared with liquid density. When vapor 
density is appreciable, some equations must be 
modified as will be discussed in a later issue. 


Vapor Velocity 


An allowable vapor velocity is not used for 
either bubble trays or perforated tray design. 
It is convenient to use one, however, in deter- 
mining first choice of column diameter. The 
diameter will be changed where initial details 
of tray layout indicate a different tray size. 
This initial size is conveniently determined by 
the equation 


U Ce — Pe) ca. ee 
Pe 

This maximum vapor velocity is based on total 

superficial area of column without compensa- 

tion for downcomer area. 

The recommendation for designing to 10% 
entrainment is based on normal conditions met 
in conventional fractionation work. In some 
cases a much lower entrainment must be met. 

(Part 1, published in the October issue, car- 
ried complete nomenclature and references for 
both Parts 1 and 2. Part 3 of this article will 
be carried in an early issue.) 


Cerne = GAS 1 
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Dr. Berg now heads a technical 
consulting firm in Long Beach, 
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State of California. 
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ersity of Minnesota in 1936 with 
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the chemical engineering depart- 
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He was awarded the Hormel Fellowship for 
the year 1939-40. In 1940, after obtaining his 
PhD, Dr. Berg joined the process design and 
development group of Union Oil Co. of Cali- 
fornia. In 1942 he was appointed supervisor for 
process development. 

In 1949 he assumed management of the 
largest development department of its type 
in Southern California. In this capacity he was 
director of a separate research facility and in 
responsible charge of exploitation of patent 
assets, industry liaison, exploratory design, 
process evaluation pilot plant construction and 
operation, commercial plant design, liaison with 
contractor engineering and plant start-up. 

In 1955 he assumed charge of the design divi- 
sion where under his direction major contribu- 
tions were made to the development of key 
processes and he directed a technical and ad- 
ministrative staff with supporting personnel in 
a discipline of chemical engineering, cryogenic 
engineering, mechanical engineering, physics, 
mathematics and organic chemistry. 

In 1960 he became director of Clyde Berg 
and Associates, technical consulting firm in the 
petroleum and petrochemical industries. 

Dr. Berg is a member of AIChE, ASME, 
API, ACS, Tau Beta Pi, Sigma Pi and Phi 
Lambda Upsilon (Alpha Phi Sigma). 

He is a member of the National Refining 
Committee of ASME, director of a Southern 
California Petroleum Division of ASME for 
1961-62 and has served as chairman of nine 
technical symposia in the field of engineering. 
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PETRO/CHEM 


by Dr. J. M. Marchello 


Mathematics Workshop 


Caleulus/Part 3 


D. The Derivative 


To specify the direction of a straight line 
in the x-y plane, it is customary to give its 
slope, which is the trigonometrical tangent 
of the angle from the direction of the posi- 
tive x-axis to the line. The slope of a curve 
y = f(x) at the point P(x,y) cannot be cal- 
culated by referring to the point P alone. 
Instead, it is necessary to resort to a limit- 
ing process much like that involved in the 
calculation of the area under a curve. 


The limiting process of finding the slope 
of a curve is the basis of differential calcu- 
lus. In Fig. 1, the slope of the curve, y = f (x) 
at the point of x = x, is given by relation 


slope at x, = Lim 


x-> X1 


| f(x,) —f(x)) 


x,—-x 


= Lim 


x-—> X1 

















= 
sa 


FIG. 1. The derivative as a limit. 


The slope of the tangent to the curve is the 
limit of the difference quotient /\y//\x as 


the quantity /\x = x, —x approaches zero. 


The slope of the curve represents a new 
function of x which is denoted by f’ (x) and 
called the derivative of the function f (x). 
The limiting process by which f’ (x) is ob- 
tained is called differentiation of f(x). From 
the geometric interpretation, 


f(x) = height of the curve y f(x) at 


the point x. 
f’ (x) = slope of the curve y = f(x) at 
the point x. 

The term “differentiation” comes from the 
fact that f’ (x) is the limit of the difference 
[f(x,) —f(x)} divided by the difference 
( xX, — xX) 


f (x,) —f (x) 


f’ (x) = Lim - 
x,—xX 


x-> X1 
Other notations for the derivative given in 
Eq. 2 are 


f’ (x) = Df(x) = dy df(x) | 
dx dx 


E. General Rule and Some Elementary 
Forms for Differentiation 


From the definition of a derivative, the 
general process for differentiation consists 
of taking the following distinct steps 


In the function replace x by x 4 a 
and calculate the new value of the 
function, y + /\y. 


Subtract the given value of the func- 
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from the new value and thus find 
the increment of the function. 


le the remainder Ay by Ax. 


| the limit of this quotient when 
the increment of the independent 
ible, varies and approaches zero 
imit. This is the derivative. 


manner to that of integration, 

n of differentiation has been re- 
ntially to a mechanical procedure 
mpilation of tables of known deri- 
hese tables are not extensive, since 
ways determine the derivative, if 
from the general four-step rule 


» forms are: 


= 
er of forms of this type have been 


t and are available in the many 
textbooks and handbooks on calcu- 


Solution to Problem 13 


inge in entropy per pound of water 
a constant pressure of one atmos- 
n liquid at 32 F to vapor at 660 F 
ried out in three successive steps. 


t the water from 32 F to 212 F, 


h corresponds to going from 
R to 672 R. 

“~ (1.0052 

cz. ) = 

192 T 


0.312 Btu/lb R 


2. Vaporize the water to steam at 212 F 
or 672 R. 


A H.. 970 


OS Ee 


AS, = 1.445 Btu/lb R 


Heat the steam from 212 F to 600 F, 
which corresponds to 672 R to 1060 R 
or 373 K to 589 K. 


89 C, 


~ aT 
js T 


AS, 
589 
AS,= f [8.22 +0.15x10°T 


373 


+ 1.34 x 10°T?] i 


9 589 


9 
——€T + 
T As 


589 8 
AS, = Sf 7 
37% 


3 


589 
0.15x10°dT+ f 1.34 x 10°TdT 
373 


AS, = 8.22 In 


589 
873 | 

+ 0.15x 10° (589 — 373) 
+ 1.384 x 10% (1%) [(589)? — (378) ?] 


AS, = [8.760 + 0.032 + 0.139] 


cal 
= 3.981 cme 


gal/g-mol K = Btu/lb-mol R 


The molecular weight of water is 18.02 
Ib/Ib-mol. 


AS, = 3.931/18.02 = 0.218 Btu/lb R 


Summing up these three steps, 
AS = 0.812 + 1.445 + 0.218 = 
1.974 Btu/lb R. 


In other words, the change in entropy of 
water heated at one atmosphere from liquid 
at 32 F to vapor at 600 F is 1.974 Btu/lb R. 


Problem 14, Automobile Price Variation 


The price of used cars of a certain model 
increases by 2¢ per mile west from Detroit. 
Due to depreciation, the price of this model 
decreases at the rate of $2 per day. If a 
person is driving one of these cars toward 
the west at a rate of 400 miles per day, is 
the value of the car increasing or decreas- 
ing? 


Dr. J. M. Marchello is professor of chemi- 
cal engineering at the University of Mary- 
land, College Park, Md. 


W3H9/04L3¢ 


I4/d!19 


O 


SS <A co’ 





November 1961 


Petro/Chem Engineer 





HPI Equipment 


Advanced Head Protection 


Topgard safety hats and caps are 
injection-molded with polycarbon- 
ate. The high impact engineering 
thermoplastic material provides im- 
pact strength of metals with natural 
resilience of plastic. Other features 
of Topgard hat line include high 
resistance to chemicals, extraordin- 
ary dielectric properties and long 
life through abrasion resistance 
that protects color and finish. Head- 
gear complies with federal and ASA 
specifications. Mine Safety Appli- 
ances Co. 

Circle number (41) on reply card 


Alcohol Uses at a Glance 


Chart shows specific uses for 
which specially denatured alcohol 
formulas have been authorized. This 
revised edition is based on alcohol 
regulations now in effect. Copies 
supplied to those requesting it on 
their own letterheads. Commercial 
Solvents Corp. 

Circle number (42) on reply card 


Arec-Free Static Starter 


New static starter for motors, 
eliminating a switching arc in cor- 
rosive or explosive atmospheres, has 
been developed for use in the petro- 
leum and related industries. Modu- 
lar in concept, the starter uses a spe- 
cial silicon-controlled Trinistor 
rectifier which blocks conduction in 
the reverse direction. However, it 
provides complete control of conduc- 
tion in the forward direction. Total 
control of a 3-phase inductive or 
resistive load is possible by proper 
arrangement of the rectifier units. 
Low-energy level signal needed to 
control a Trinister unit makes it 
possible to monitor a load directly 
from a computer without preampli- 
fication. Westinghouse Electric 
Corp., General Purpose Control 
Dept. 

Circle number (43) on reply card 


Chemical Products Detailed 


A 28-page brochure details pro- 
ducts and facilities and provides 
technical data on all major product 
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groupings of Jefferson Chemical Co. 
Major product areas covered are 
ethylene and propylene oxides, ethy- 
lene glycols, propylene glycols, 
ethanolamines, surfonic nonionic 
surface active agents, polyethylene 
glycols, urethane chemicals, morpho- 
lines, chlorine compounds, glycol 
base anti-freeze and caustic soda. 
Book available on letterhead request 
to company. Jefferson Chemical Co., 
Ine. 

Circle number (44) on reply card 


Chemical Resistance Report 


How three different polyester res- 
ins and a room-temperature and 
heat-cured epoxy withstood immer- 
sion for up to one year in various 
corrosive aqueous solutions at ele- 
vated temperatures is reported in 
a 16-page bulletin. Of interest to 
those in the petroleum, chemical and 
other industrial fields, the report 
includes curves showing strength 
retention of the resins after immer- 
sion in a number of those solutions 
up to one year. The polyester resins 
are bisphenol A, isophthalic and gen- 
eral purpose. Atlas Chemical Indus- 
tries, Inc. 

Circle number (45) on reply card 


Cleans Tank Interiors Fast 


The reversing feature of a new 
hydraulic rotor jet unit doubles its 
effectiveness for fast cleaning of 
tank interiors in petroleum and 
chemical plants. Operation is com- 
pletely automatic so persons need 
not enter the tank. Unit can be low- 
ered into a tank suspended only by 
its hose. Impact of jets scrubs tank 
surface. Sellers Injector Corp. 
Circle number (46) on reply card 


Compact Oscillograph 


The new 24-channel, direct re- 
cording oscillograph, the Model 1508 
Visicorder, requires only 7 in. of 
rack height. Each channel is capable 
of recording individual static or 
dynamic phenomena at frequencies 
from d-c to 5000 cps. Any of 12 re- 
cording speeds may be selected be- 
fore or during recording by means 
of push-button controls. Deflection 





- « « One of a series presented by 
Western Supply Company, Tulsa, to 
improve the “1.Q.”* of engineers .. . 
(*“Income Quotient’) 


Communicating your 
convictions gains better 
understanding, improved 
relations, greater results 
for engineers 


Breathes there a man with soul so 
dead, who never to his friend has said, 
“Don't those lamebrains in the. 
Department every get ANYTHING right? 
. .. I very carefully wrote EVERY- 
THING down, very logically and clearly 
. . . didn't leave a thing out . and 
they still don’t get my point!" — or 
words to that effect? 

The only ae you need for 
having voic these sentiments is that 
you occupy yourself daily with one or 
more people, because it is with people 
that communications break down — 
people on either end of the chain of 
communication, whether they be em- 
ployee or employer, buyer or seller, 
veteran or newcomer. (See Footnote) 

Whether it be an internal or external 
message, verbal or written, a telephone 
message or a memorandum, a formal 
report or a business letter, technical or 
elementary, a progress report or a 
comparative, scientific analysis, the 
round-rules are the same for success- 
ul communications. 

Take our friend who is beset by 


i “those lamebrains,”’ for instance. Can he 


be so positive that it was the other end 
of the chain that bogged down? Perhaps 
he was too complete in his instructions, 
where simplicity would have sufficed 
Perhaps the receiver merely needed 
short, concise directions, not the logical, 
careful rationalization of the writer 
Perhaps his memorandum was clear to 
him, but maybe the “practical examples” 
he gave weren't so practical to the re- 
cipient because it was outside his frame 


i of reference, background or experience 
i Maybe a telephone call would have been 
j a more efficient medium of exchange 


in this instance. 

The basic problem, then, is one of 
needing to transmit our beliefs, deci- 
sions, conclusions from us to someone 
else, and to have that other person 
understand what we mean — quickly, 
accurately, simply and — pleasantly. 

Perhaps one of the cardinal rules for 
better communications, then, is better 
understanding: consideration for others, 
and a desire to understand another's 


i viewpoint. Actually, this merely  be- 


speaks the real origin of “fluid com- 
munications”: thought, for thought plays 
a vital role in what we feel, observe, 
write, say, or demonstrate; and these 
are the principal means of communica- 


i tion available to everyone: thinking, 


feeling, observing, writing, saying, dem- 
onstrating. (See Footnote) 

Does this sound like a monumental, 
life-long task? It is, and it isn’t. It 
is not monumental unless you make it 
so by resenting it, and it is life-long, 
because as you change, as others change, 
as business changes, so do communica- 
tion forms, vocabularies, meanings, 
frames of reference. 

It is not sufficient in a competitive 
economy to have convictions; it is 
necessary to sell your convictions to 
someone who can either do something 
with them, or authorize you to do so 
This, then is one of the chief values of 
communications; to help you accomplish 
your aims in engineering. in your pro- 
fessional life, more quickly, more pro- 
ductively, more successfully. Combined 
with your technical knowledge, your 
ability to perform and deliver, and your 
initative, communications can become 


ii the most valuable tool in your profes- 
} sional “workshop.” 


FOOTNOTE: For more detailed infor- 
mation, write for Booklet E-1, “Commu- 
nicating Your Convictions,” to WESTERN 
SUPPLY COMPANY, HEAT EXCHANG- 
ER DIVISION, P. O. BOX 1888, TULSA, 
OKLA. — and if there’s a heat exchanger 
in your company’s future, we'd appre- 


iii ciate a “line of communication” from 


you! 
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of 8 in., peak to peak, is possible 
and traces are recorded at writing 
speeds over 50,000 in. per sec. Min- 
neapolis-Honeywell Regulator Co., 
Heiland Div. 

Circle number (47) on reply card 


Compact Heat Exchangers 
Compact heat exchangers, of hub- 
less design, are subject of illustrated 
4-page bulletin. Standard sizes, di- 
mensions, and weights are listed for 
one, two, and four-pass Type 500 
exchangers with shell diameters 
from 3% in. through 814 in. and 
lengths from 1 ft 434 in. through 6 
ft 7 in. Basco, Inc. 
Circle number (48) on reply card 


Compression Tube Fittings 


Presented in a new 20-page cata- 
log are 25 items of Ridg-lok tube 
fitting line. Data on dimensions, pipe 
threading, and tube outside diam- 
eters for each part number of the 
various fittings are tabulated. Pro- 
ducts are made in Type 316 stainless 
steel for corrosion-resistance and in 
brass for instrumentation, air, oil 
water and coolant lines. Sizes range 
from 1 through 16, for tubing of 
jy through 1 in. OD. Parker-Han- 
nifin Corp. 

Circle number (49) on reply card 


Computer for Flow Ratios 


New VRC unit provides direct 
measurement of flow ratios. Availa- 
ble in ratings of 3 to 5 psig, the com- 
puter replaces a conventional ratio 
device and two square-root-extract- 
ing devices in flow ratio pneumatic 
control systems. Instrument will 
sound an alarm or limit flow of one 
liquid when ratios exceed a critical 
point. Republic Flow Meters Co. 
Circle number (50) on reply card 


Control Valve Handbook 


Comprehensive bulletin up-dates 
current data on split-body valves 
and gives complete information for 
specifying control valves. Complete 
specifications, dimensions and valve 
sizing data make Bulletin LB-4 a 
practical control valve handbook. It 
tells about the tight shutoff and 
flexibility and other features of this 
all-purpose control valve. Conoflow 
Corp. 

Circle number (51) on reply card 


Conveying and Tubing Elbows 


New spec sheet describes line of 
conveying elbows and tubing elbows 
made of steel or aluminum. Stand- 
ard bends are 45 deg and 90 deg, but 
any requirements can be furnished 
on custom orders. Size and model 
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product development 
does NOT start at the 
drawing board... 


In-plant research and development 
programs tend to concentrate 
primarily on internal manufacturing 
improvements — and may not fully 
explore the fertile areas of product 
and market development. The 
creation of new products and 
markets for the construction 
industries requires a well-rounded 
organization of engineers, 
experienced in all phases of 
construction planning, design and 
field supervision 
The Cerand Corporation is a 
practical-minded research and 
development organization made 
up of men with extensive on-the-job 
knowledge of the techniques, 
equipment and materials used in the 
construction industries 
Cerand can help you 


“ 
Develop new products for this $60 billion 


a year field. 


* 
Gain new construction markets for your 
raw materials. 


+. 
Solve complex civil engineering problems. 


the cerand corporation 


Dept. 34 
285 Columbus Avenue Bosten 16, Mass. 
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information and illustrative engi- 
neering drawings are provided. Sys- 
tems Engineering & Manufacturing 
Co., Inc. 

Circle number (52) on reply card 


Cut Cleaning Costs 

Service Bulletin No. 52B shows 
how to cut costs with “Do-It-Your- 
self Cleaning of Towers and Ex- 
changers.” With the help of a 
detailed diagram, bulletin tells how 
to make maximum use of a refinery’s 
existing lines, tanks, product and 
process pumps and its own person- 
nel for an economical cleaning setup. 
Factors which must be considered, 
such as refinery charge stock, type 
of metal, extent of soil deposits, 
local water conditions, etc., are also 
discussed. Oakite Products, Ine. 
Circle number (53) on reply card 


Data Logging System 

Fast, accurate logging of data for 
permanent records and computer 
analysis from flow processes, test 
stands and special test set ups is 
obtained with new automatic digital 
data logging system. It scans and 
permanently records data from 
many points and can monitor con- 
tinuous processes and power genera- 
tion, permitting detailed analysis of 
such factors as cost, efficiency and 
uniformity. Unit primarily consists 
of a high speed analog-to-digital 
converter and necessary components 
to translate data into form required 
by output equipment. Control Equip- 
ment Corp. 
Circle number (54) on reply card 


Data on Multi-Point Gages 
Multi-point gages for indicating 
draft, pressure, differential, and 
temperature are discussed in new 
bulletin, No. 322.11. Standard scale 
ranges are listed and diagrams and 
figures on mounting dimensions are 
provided. Installation data are also 
supplied. Republic Flow Meters Co. 
Circle number (55) on reply card 


Defoaming With Sonic Energy 
New continuous-flow defoaming 
system uses sonic energy to destroy 
foam. Systems are furnished in a 
variety of diameters, lengths and 
foam handling capacities. Flanges 
are available for installation pipe- 
lines, in distillation reactors and 
other foam producing unit proc- 
esses. System is operated by com- 
pressed air, steam or other gases 
and uses no electronics or moving 
parts. It is said to solve foam prob- 
lems in chemical, petroleum and 
other liquid-processing industries. 
Teknika, Inc. 
Circle number (56) on reply card 
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Describes Control Valves 

New 8-page catalog details con- 
trol valves in sizes from 4 in. to 
6 in. with body materials of ductile 
iron, cast iron, cast steel, stainless 
steel, bronze, monel and aluminum. 
Specifications are given along with 
flow charts and diagrams of various 
hook-ups. When to use a controller 
and when to use a positioner are 
explained. OPW-Jordan Corp. 
Circle number (57) on reply card 


Electro-Hydraulic Valves 
Line of new, high precision valves 
features integral electronic control 


N 


systems. System includes valve in 
all ASA sizes and ratings, electro- 
hydraulic actuator, a controller 
which provides signals to operate 
valve and necessary system equali- 
zation, and associated transducers. 
System response capabilities to 100 
eps. Security Valve Co. 

Circle number (58) on reply card 


Engines and Compressors 
“Compression and Power,” new 
14-page, four-color bulletin, presents 
complete line of engine and motor 
driven compressors, power engines, 
expansion engines, industrial jet- 


Specialized EFCO Expercence 
Solves Specific HEAT TRANSFER PROBLEMS .. . 


Years of experience in engineering and fabricating of heat 
exchangers for the wide range of temperatures/pressures encount- 


ered in 


enables EFCO to offer 


refining-petrochemical-natural 
service-proved 


plant processes 
design 


gasoline 


engineering and 


guaranteed job rating. SunOlin Chemical Company is one of many 
process equipment users who are benefiting from EFCO’s special- 
ized experience and engineering efficiency. 
This SunOlin Chemical Company installation of EFCO units, 
at SunOlin’s new ethylene oxide production facilities under con- 
struction at Claymont, Delaware, is typical of the many high- 
pressure, high-temperature exchangers designed and fabricated 


by EFCO. 


EFCO’S FOUR POINT PROGRAM PROVIDES: 


© service-proved engineering design * guaranteed job-ratings * complete fabricating facilities 
e technical service betore, during and after installation 


ASK OUR GULF COAST CUSTOMERS—THEY KNOW US WEILL 

Write for General Catalog 
ENGINEERS AND FABRICATORS, INC. 
HOUSTON 8, TEXAS 


P. O. BOX 7395 . 
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VAN-AIR DRYER Model 12500—typical of large capacity Dryers 
being used in various types of plants 


COMPRESSED 


AIR DRYERS 
can TRIPLE the LIFE of 
PNEUMATIC EQUIPMENT 


By extracting water-vapor, potent acids and micronic 
particles from air system, VAN-AIR Dryers prevent 
corrosion, contamination and abrasion of pneumatic 
equipment. Removing these hidden by-products of air 
compression(notcapturedinaftercooler,receiverordrain 
filter) adds untold hours to the life of air equipment, 
while it also stops airlines from freezing—even in sub- 
tures indoors, outdoors, in plant or yard. 
- The VAN-AIR Dryer is unique. 
Wan-Acr ) NEVER needs regeneration. NEVER 

—{ ENED iequires heat or power. NEVER 
causes volume loss or carry-over. Delivers air clean, 
sterile, non-toxic, non-corrosive and DRY (to zero® F. 
dewpoint). Can be installed outdoors. Operates at 

LOW cost of 


LESS THAN 1-CENT PER 18,000 CU. FT. 
Built in wide range of thirty sizes (and 
multiples) the VAN-AIR can treat ANY 
volume of compressor output from 
total air for largest plant to minimal 
air for smallest device. There is NO 
LIMIT. Smallersizes are rated forinstru- 
ments, spraying, automatic machines, 
mobile units, brake systems, etc. 

PLANT ENGINEERS — Look into the 
DOLLAR economy and PENNY cost of 
Van-conditioned compressed air. Ask 

ona. van for brochure on “Moisture Control.” 


VAN PRODUCTS CO. * Engineers * Manufacturers 


S857 SWANVILLE ROAD, ERIE, PENNSYLVANIA 


zero temper: 
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Less Friction @ Forever Shelf Life ¢ Use 
On Any Fluid or Gas to 450°F © No Electrolytic 
Corrosion @ Non-Contaminating .. . 
and in many cases it is less expensive 
than outdated materials 
383 sizes of Stock Molds available for Halogen Vee Ring 
Packing for Valves © pumps * cylinders * mixers 
Write for your Special 
Petro/Chem. Catalog 


HALOGEN 


INSULATOR & SEAL CORP. 


9960 Pacific Ave. Franklin Park, Hl. 
“Engineers and manufacturers— 


TEFLON* Products” 
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powered gas turbines, and En- 
Tronic control systems. Typical 
applications also illustrated and de- 
scribed. Cooper-Bessemer Corp. 

Circle number (59) on reply card 


For Temperature Regulation 

Type G2 main valve, developed 
specifically for temperature regula- 
tion employing an auxiliary source 
of steam, air or water, is designed 
for heat exchangers served by steam 
at pressures of 15 psi or less and 
controls at practically zero pressure 
drop. The single-seated valve is 
available in sizes from 2 in. up to 
8 in. with 125-lb flanges; double seat 
in 10 and 12-in. sizes. A variety of 
pilots can be used with the main 
valve to control flow of steam, air or 
water from auxiliary sources at 17 
psi or more. Spence Engineering 
Co., Ine. 


Circle number (60) on reply card 


General Purpose Integrator 

A solion tetrode is integrating 
element of this instrument, which is 
battery-powered and portable. It 
weighs only 5% lb and measures 
614% x 8 x 8 in. Accurate to 1%, the 
GPI-100 has input impedance of 
10KQ and a frequency response from 
d-c to 10 ke. It accepts inputs to 1 v. 
a xas Research & Electronic Corp. 
Circle number (61) on reply card 


Forged Steel Gate Valves 

Forged steel valves, manufac- 
tured in carbon and alloy steels in 
a variety of trim material combina- 
tions, are described in Catalog FV-1. 
Gate valve line includes OS&Y and 
inside screw rising stem valves in 
both bolted bonnet and union bonnet 
designs. Material specifications and 
trim materials along with tabulated 
dimensions of the various size valves 
available are presented for each 
valve type offered. Cut-away and 
cross-section illustrations show fea- 
tures and details. Working pressures 
are also tabulated. Stockham Valves 
& Fittings. 
Circle number (62) on reply card 
Keeps Tab on Catalyst 

New “Catlocater” service in the 
form of a biweekly bulletin facili- 
tates purchase or sale of equilibrium 
fluid cracking catalyst by petroleum 
refineries. It lists sources of catalyst 
and gives types and quantities avail- 
able. Refineries supply information 
for bulletin by means of a mailing 
card. Davison Chemical Div., W. R. 
Grace & Co. 
Circle number (63) on reply card 


Fully Automatic Filter 
Monovalve filter is a fully auto- 
matic gravity filter with a single, 





GAUGE SAVER 


Isolates gauge from the 
circuit instantly if system 
pressure exceeds top gauge 
reading, or if gauge ruptures. 


Many models available 
with ranges from | to 2400 
PSI, to handle almost any gas 
or liquid. 

Proof pressure 10,000 PSI, 
minimum burst pressure 
20,000 PSI. 





proof, reversible or non-reversible. 


to 6000 RPM. 


sure to 25 PSI. 





exXas Stocking Represent tive 


WOMACK MACHINE SUPPLY 


D DALLAS 210 sree na 
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GAST air motors AND VACUUM PUMPS 


VACUUM PUMPS AND COMPRESSORS. 
Lubricated or oil-less. From % to 50 CFM 
displacement. Vacuum to 28” Hg. or pres- 


i ed ae 
TWX DL-1173 


es eee 
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SYSTEMS 


AIR MOTORS. Variable speed, explosion- 
Many 
models from 1/20th to 7 HP, and from 500 


CHROMATOGRAPHIC 


«ee PRECISION 
CONTROL 


Positive seaiing from 
—14.7 to 100 psi. Temper- 
atures —40° to 350°F. 
Limited flow passages— 
minimum dead volume. 
Body anodized aluminum 
or 303 SS. Easy 90° rota- 
tion. ¥” connections. 


simple control valve. Construction, 
operation and applications of this 
filter, which stores its own back- 
wash water, are described in new 
literature. The bulletin also contains 
typical flow diagrams and dimen- 
sioning data. Graver Water Condi- 
tioning Co. 

Circle number (64) on reply card 


Grease Summary 

Basic principles, properties, types 
and rules for choosing and applying 
lubricating grease are summarized 
in a 32-page booklet. Effects of addi- 
tives on the properties of grease are 
included. Types of greases discussed 
include calcium, sodium, sodium- 
calcium, lithium, aluminum, barium, 
non-soap thickened, and petroleum 
residua. Bardahl Manufacturing 
Corp. 
Circle number (65) on reply card 


Handling Wastes 

Descriptions of systems for dis- 
posal of gaseous waste, liquid and 
gaseous waste, and liquid waste 
alone are given in the new bulletin 
on waste incineration and disposal 
systems. Photographs of units serv- 
ing the petroleum, chemical and 
metallurgical industries are dis- 
played and typical applications han- 
dled by each type of system are 


CIRCLE SEAL 
4-WAY 
SELECTOR 
VALVE 





The perfect answer for chromat- 
ographic or precision test sys- 
tems. Either P1-418 or P2-418 
(double P1-418 without cross- 
port connections) are ideally 
suited for selecting, back-flush- 
ing or alternating columns. 
Crossport leakage is entirely 
eliminated by specially ma- 
chined O-Ring grooves. O-Rings 
top and bottom of valve com- 
pletely eliminate body leakage. 
Rings are replaceable without 
removing valve from the line. 
No adjustment required...no 
valve seats to replace. Special 
90° rotation handle visually 
indicates position. 











CIRCLE SEAL PRODUCTS CO., INC. 
2181 East Foothill Bivd., 
Pasadena, Calif. 


CIRCLE 
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SIG IN THE RUBBER PICTURE 


The sim ne-step HOUDRY 
DEHYDI ATION PROCESS 
produce ene for synthetic 
rubber t ut the world. In 
additi produce butene. 
Other 1 diolefins may 
also be 


Capa 
on stre: 
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; ] é ad f f 
from the rre- "| 
spondir turat- || ff] 
ed hyd bons. 


PROCESS CORPORATION 
1528 Walnut Street, Philadelphia 2, Pa. 
*Houdry means Progress...through Catalysis 


U.S. since World War II is ca- 
pable of producing very close to 
50 per cent of the butadiene 
required by the domestic syn- 
thetic rubber industry. The 
HOUDRY DEHYDROGENATION 
PROCESS is also on 
stream in plants 
in Italy, West 
Germany, and 
Japan. Write for 
a full description. 
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listed. Thermal Research & Engi- 
neering Corp. 
Circle number (66) on reply card 


High-Strength Refractory 


New Kaogun-HS castable refrac- 
tory, for pneumatic gun placement 
with low rebound loss and minimum 
dusting, produces a high strength 
monolithic body with excellent re- 
sistance to abrasion and thermal 
shock. Castable can be placed by wet 
or dry gun methods and has a recom- 
mended use temperature of 2500 F. 
High-alumina cement provides 
strong hydraulic bond. Babcock & 
Wilcox Co. 

Circle number (67) on reply card 


Hi-Temp Geon Pipe Fittings 


Injection-molded fittings and 
flanges for new hi-temp Geon ther- 
moplastic pipe can be used for proc- 
ess piping handling hot corrosive 
liquids, for hot water lines, and 
similar applications above the tem- 
perature range of regular unplasti- 
cized polyvinyl chloride (UPVC) 
piping. High-impact Schedule 40 and 
80 fittings and flanges are now 
stocked in % through 2 in. pipe 
sizes, but the size range will be ex- 
tended to 4 in. when larger pipes 
are commercially available. Schedule 
40 pipe handles 125-lb pressure at 
185 F safely. Tube Turns Plastics 
Inc. 

Circle number (68) on reply card 


Improved Packing Material 


Improved Teflon TFE-fluorocar- 
bon fiber, for braided packing for 
pumps and valves, is less sensitive to 
effects of operational and frictional 
heat and more receptive to gland 
adjustment than the earlier fiber. 
This results in greatly improved 
service life, especially in high-speed 
rotary pumps, and reduces need for 
special installation and _ break-in 
techniques. EF. I. du Pont de Ne- 
mours & Co. 

Circle number (69) on reply card 


Metal-On Insulation System 


Integrated pipe insulation that 
combines metal jacketing, high tem- 
perature calcium silicate insulation, 
and moisture barrier in one factory- 
fabricated unit is described in a new 
brochure, whose front and back 
covers are printed on the same type 
of aluminum, but a thinner gage, 
used on the insulation system. The 
brochure describes and illustrates 
the Metal-On insulation system, lists 
its advantages, and shows how it is 
installed in a single operation. 
Photographs show specific indoor 
and outdoor installations. Detailed 


Petro/Chem Engineer 





descriptions of the various compo- 
nents are given. Methods for coding 
pipelines are also described. Johns- 
Manville. 

Circle number (70) on reply card 


Miniaturized Solenoid Valve 
Features of a new miniaturized, 
2-way, normally closed, solenoid 
shutoff valve include: direct 
actuation, operating pressures to 
3000 psi, full ,, in. diameter orifice, 
explosion-proof case and _ bubble- 
tight sealing characteristics. Uses 
are in pilot plants, test systems, con- 
trol circuits, etc. Actuating principle 
opens poppet even against high pres- 
sure with negligible pull of solenoid. 
Circle Seal Products Co. Ine. 
Circle number (71) on reply card 


Liquid Level Controller 
Simplified controller for main- 
taining correct liquid level measure- 
ment can be applied to almost any 
size or type of vessel. It uses the 
Geiger-Mueller principle of radia- 
tion detection. Sensing heads are 
housed in thick steel tubes to meet 
explosion-proof requirements. This 
construction and operating principle 
permits unit to be used as a‘ radia- 
tion monitor for industrial areas. 
Ohmart Corp. 
Circle number (72) on reply card 





“SCOT” FORGED 


MINIMUM 
HARDNESS 


GASKETS 


Ask for "SCOT" Gaskets 
at your Supply Store. 

For ring Groove Flanges forged 
from reforging billets in the follow- 
ing materials in stock: Soft Iron, 
Copper, Aluminum, Inconel, Monel, 
Nickel; 11/4 Cr !/. Mo., 2'/4 Cr 1 Mo., 
9 Cr I Mo. 304, 310, 316, 321, 347, 
405, 410, 430, 502, 304L, 316L, 
Nickel L, Kel F, Teflon. 

Machined in all A.P.I.—A.S.A. 
Special sizes and other type, includ- 
ing BX. 


SOUTHERN CALIFORNIA 


Ol1L TOOL COMPANY 
8220 Atlantic Boulevard 
P. 0. Box 30, Bell, California 
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New Secondary Amines 


New series of secondary amines, 
tradenamed Alkams, is now avail- 
able in development quantities from 
UOP. Included are N-(1-methyl- 
hepty!)-ethanolamine; N,N’-bis(1- 
methylheptyl) - ethylenediamine; 
N-sec.- butylaniline; Bis (1-ethyl-3- 
methylpentyl) amine; and N, N’-bis 
(1-ethyl-3-methylpentyl) diethylene 
triamine. They have broad potential 
applications as organic intermedi- 
ates, cationic flotation agents, cur- 
ing agents for epoxide resins, cross 
linking agents for polyurethane 
foams, dispersants, emulsifiers and 
solubilizing agents. Universal Oil 
Products Co. 

Circle number (73) on reply card 


Process Control Systems 


Automatic process control sys- 
tems for HPI applications are de- 
scribed in a 6-page technical 
brochure. Characteristics of these 
systems and typical system speci- 
fications are presented, along with 
techniques for data transmission, 
display and data-coding. Electrody- 
namic Instrument Corp. 

Circle number (74) on reply card 


Process Programmer 


Dynak process, programmer, 4 
one-knob controller of multiple, 
sequential processes if a process or 
machine, is detafléd.?n new spec 
sheet. Unit is used for test equip- 
ment or for startup or shutdown 
sequencing. Knob turns a camshaft 
through 360 deg, and series of cams 
acts in predetermined sequence upon 
interchangeable pneumatic valves or 
microswitches that control remote 
devices. Dynak, Inc. 

Circle number (75) on reply card 


Proportioning Pumps 


Proportioning’ pumps for con- 
trolled volume pumping of chemical 
solutions, slurries and liquefied gases 
have new automatic adjustment. 
With Strokontrol there is no sacri- 
ficing of stroke length or pump ca- 
pacity to achieve adjustment while 
running. A totally enclosed hypo- 
cycloidal gear arrangement pro- 
vides power transmission and 
capacity adjustment from zero to 
100% of maximum. Pumps are 
driven by standard electric, rotary 
air or variable speed drives. Jaeco 
Pump Co. 

Circle number (76) on reply card 


Pump Repair Manuals 


Manuals outline head repair in- 
structions for both end-mounted 
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For Speediest Repair of 
Corrosion Leaks in Pipe 


JUNIOR 


EMERGENCY PIPE CLAMP 


Repair 
ipe leaks 
QUICKLY! 


Speediest application — slotted lug 
permits the single plated bolt to 
slide instantly into place. 

A companion to the old reliable 
Emergency Pipe Clamp that has 
served industry for a half century, 
the JUNIOR, a single bolt clamp, is 
272" wide. Undersells most band- 
type clamps. 

Made of malleable iron, ruggedly 
proportioned, with full-length hinge 
along one side. Formed to exact 
pipe size—no bending. The recessed 
pressure-equalizing gasket, entire 
width of clamp, is cemented in. A 
lasting installation. 2” pipe size — 
$1.80; 2%” — $2.20; 3” — $2.30. 
Write for new circular on the Junior. 


SKINNER-SEAL 
EMERGENCY PIPE CLAMPS for safe, 
sure lasting repair of splits and rust 
holes in pipe. No pressure too high. 
Anyone can apply in a few mo- 
ments. Made in all sizes, 2” to 
12”, for steel and C. I. pipe. Stocked 
by practically all oil supply stores. 


Send for catalog! 


M. B. SKINNER CO. 


SOUTH BEND 21, INDIANA 


For Further Information on Advertised Products See Reader Service Card 





TORS PACKAGED GAS GENERATORS PACKAGED GAS 


*EVEN THE BIG ONES ARE FACTORY 
ASSEMBLED AND THOROUGHLY) 
TESTED AT GAS ATMOSPHERES 


The pair of 10,000 cfh high-purity nitrogen gen- 
erators pictured below is undergoing complete 
factory testing prior to shipment to the customer. 
This is standard practice at Gas Atmospheres. 


GENERATORS MUST EXCEED SPECIFICATIONS 
production, gas purity, and dryness. This 
rigorous testing assures buyers of quick and 
easy start-up without job-site disorder, and it 
its servicing and maintenance to the bone. 


GAS ATMOSPHERES ORIGINATED PACKAGED 
GAS GENERATION SYSTEMS by increasing the 
productivity of various components, consolidat- 
ing operations, and designing the unit into as 
compact an area as possible. This means smaller 
generators today produce greater volume, and 
the entire unit can be factory assembled on a 
common base and shipped and installed as a 
complete unit. 


Twocompact!0,000 cth high-purity packaged nitrogen gen- 
erators on test floor at Gas Atmospheres Assembly Plant. 


IF YOU USE GAS, EVEN IN SMALL AMOUNTS, 
it might pay you to produce your own with a 
modern gas generation system. It costs nothing to 
have your operation checked out by America’s fore- 
most designer and builder of packaged gas gener- 
ition systems. Just call or write Gas Atmospheres, 

c., 538352 West 161at Street, Cleveland 35, Ohio. 
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sealed and packed industrial pumps. 
They specify tools to be used and 
give complete disassembly and reas- 
sembly instructions along with hints 
on cleaning and inspection and im- 
portant general information. Step- 
by-step repair procedures are 
presented. Roy E. Roth Co. 

Circle number (77) on reply card 


Recording Instruments 


Complete specifications for the 
proper selection of recorders are 
presented in new publication. It 
covers full line of direct- and servo- 
operated, switchboard and portable 
recorders with information on 19 
different types of single and multi- 
pen, ink and inkless, strip and round 
chart instruments. Describes re- 
corders in accuracy classes of 14, 
3/10, 1, 2, and 3%. General Electric 
Co. 

Circle number (78) on reply card 


Refractories Directory 


The 1961 Product Directory of the 
Refractories Industry in the United 
States lists 3548 different brands of 
refractories for lining industrial 
furnaces. The 224-page directory 
has a company-by-company break- 
down of products. Special sections 
give manufacturer’s names and ad- 
dresses; plant locations by state and 
city; product divisions; and a com- 
plete list of brand or trade names. 
$4.50. The Refractories Institute. 
Circle number (79) on reply card 


Straight Flow Snubbers 


Series of snubbers designed for 
the new turbo-charged engines op- 
erate on a straight flow snubbing 
principle. Each is engineered for a 
particular level of noise suppression. 
Available in pipe sizes from 8 in. 
through 30 in., with larger pipe sizes 
built on specification. Minimum 
pressure drop across the exhaust 
means more usable horsepower. 
Burgess-Manning Co. 

Circle number (80) on reply card 














ARKANSAS LOCATION 


3 — Worthington 3500 CFM air com- 
pressors, 24 x 15, Model #LTC-4, 
500 HP gas engine drive. 

1 — Chicago-Pneumatic 3060 CFM air 
comp., 60 PSI, #19-32-30-18x24, 
steam driven. 

20 — 28,000 gal. horiz. steel tanks, 
11’ x 38’ ASME 75 PSI WP. 


20 — Large steel AP! heat exchangers. 


PERRY EQUIPMENT CORP. 


1428 N. 6th St. Phila. 22, Pa. 
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Pipeline Engineer Special Construction Report 


FROM 
NEWS “= 
THE 


LINE! 


: - | | NEW economy 
i eee NEW improved design 
.)@ -%-» | |NEW interchangeable plugging heads . . . 


coms) WYSON'S ALL NEW STOPPLE I 


-) = Plugging Machine for piping modification 
or repair WITHOUT SHUTDOWN! 








TEMPORARY BYPASS 

















MAIN LINE i } 
CUT SECTION 














O “This method of plugging a line and bypassing 2 


the flow has been used extensively in plant and cc : > 4 — C > 


a 


field operations with WMSon tapping and STOPPLE -_ -_ ip ft? 
equipment. Many costly shutdowns have been aan : r 
avoided. Now, WMSon engineers have re-designed 

and improved the STOPPLE Plugging Machine. 

Result ... the all new STOPPLE IL... offering 

hydraulic operation, improved, simplified construc- 

tion, and economy—real economy!” 


@ “Here's the major 

reason for this econ- 

omy. The STOPPLE II 

has a hydraulic cylinder 

that is interchangeable 

with plugging heads of 

different sizes. For - 

example, one hydraulic cylinder can be used on a 14”, 16”, 
18” or 20” line by using it in combination with a plugging 
head and housing of the proper size.” 


WMSon STOPPLE II with hydraulic operation is available in 
sizes 8’—30". The 4” and 6” units are hand operated. Single 
link is standard in all sizes. Write for additional information 
and specifications: Write Dept. B for Bulletin A-513. 


BERRI SRE RIOTS 22 REE TF ERR OS 


“Here’s how STOPPLE II works. After the tap ' alt [) Well - [ “on 
_ Song the STOPPLE II is mounted on a WMSon - ~D. Williomvon. We. 
SANDWICH Tapping Valve, and the plugging head = 

is lowered into the line, stopping the flow com- 
pletely. New single link construction of the 
plugging head offers built-in simplicity ... and 
strength for high pressure plugging.” 


P.O. BOX 40 © TULSA 2, OKLAHOMA 


REPRESENTATIVES AROUND THE WORLD 











LETTER ‘INSURANCE POLICY’’ 


RECOGNIZED AND RESPECTED BY ALL PIPE LINE MEN 


can you buy an insurance policy 
fers more in protection than the 
ame on a pipe line pump? 
mpleteness of the Gaso line insures 
and size precisely suited to your 
ns. Gaso’s 46-year performance 
insures extra years of low-cost 
free service. And Gaso policy in- 
nmediate parts for every standard 


RiIBUTORS 


Farming N. M.—Gaso Pump & Burner Mfg. Co. 
Shreveport, La., Odessa Texas, Brookhaven and 
Miss.—W. L. Somner Company e Houston, 
Pump & Compressor Company * Wichita 
Pump Engineering Co. * Evansville, 
» Equipment Co., Inc. © Long Beach and 
allf.—Power Pumps, Inc. © Casper, 
ifkin Foundry & Machine Co. © Edmonton, 
ifkin Machine Co., Ltd. 


Tinsley 
Texas—Texas 
Falls 
ind.—H: 
Baker 
Wyor 
Alberta 





model ever made, even those still oper- 
ating after a quarter century or more of 
severe service. 

It is the assurance of complete satisfaction 
and the certainty of an extra return on 
the pump investment that explain why 
Gasos are specified as standard equipment 
in the lines of so many leading operators. 


GASO PUMPS 


for every oil industry need 


GASO PUMP & BURNER MFG. CO. 


FIRST & LANSING STS., TULSA, OKLA. 
Export Office: 2612 Emptire State Bidg. 
NEW YORK, N, Y 





TAPEGOAT PROTECTION... 


Works for You Anywhere! 





NATURAL GAS lines at compres- 
sor and meter stations give years of 
maintenance-free service when pro- 
tected by TAPECOAT, the coal tar 
coating in handy tape form. 





GAS DISTRIBUTION lines of 
large diameter can readily be pro- 
tected with TAPECOAT to withstand 
the abrasive and corrosive climate 
in underground service. 


Lines in OFF-SHORE DRILLING oper- 
ations need joint protection equivalent 
to the mill-wrapping on the pipe. 
TAPECOAT is most economical be- 
cause it gives lasting protection in under- 
water service. 


CABLE AND CABLE SPLICES in com- 
munications service are effectively and eco- 
nomically protected by TAPECOAT. 








: i - ee : @ UNDERGROUND GAS STORAGE facilities can be 
a . : ee ae ae “buried and forgotten" when protected by TAPECOAT. 


rs Note protection of tanks, pipe and pipe joints. 
STEEL MILL water lines in this new 
AIRPORT FUEL LINES need a jant are joint-protected with TAPE- 


the quality joint protection as- COAT. TAPECOAT can be used to Lines buried in cinders in RAIL- 
sured by TAPECOAT. Itis easy advantage to protect any steel sur- ROAD YARDS need the sure 
to apply by spiral or “cigarette” face in underground service, as protection provided by TAPE- 
wrapping depending on the size proved since 1941. COAT. There's a size for every 


of the pipe. No training needed = purpose from 2” to 24” in width. 









- 


Write for full details today 
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H hii Z4¢62 Originators of Coal Tar Coating in Tape Form 
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1567 Lyons Street, Evanston, Ill. 


Manufactured and Distributed in Canada by 


The Tapecoat Company of Canada, Ltd., 
25 Haas Road, Rexdale, Ontario. 





















HD-16 TORQUE 
CONVERTER é 
SIDE BOOM TRACTOR 

Weight: 59,010 Ib 
with full set 
of counterweights 
Hp: 150 net engine hp 
Lifting capacity: 78,000 © 
ilo-)ar- So aqme -iaar-lal-4 








HD-11 TORQUE 
CONVERTER 
SIDE BOOM TRACTOR 


(11-46) obo 01010) |e) 
hdamielimerelelelcciay 7-11-40) 
Hp: 111 net engine hp 


Lifting capacity: 40,200 
eee-) Shame) -taar-laled 


HD-21 TORQUE 
CONVERTER 
SIDE BOOM TRACTOR 


Weight: 78,250 Ib 

with full set 

of counterweights 

Hp: 225 net engine hp 
Lifting capacity: 
127,000 Ib at 4-ft 
overhang 


NEW! 111-H.P 


TORQUE CONVERTER 


BOOM TRACTOR 


Allis- Chalmers — pioneer leader in torque converter tractors —now 
offers the HD-11 side boom tractor with torque converter drive. 
Pipeliners were quick to accept the advantages of this smooth- 
acting drive in Allis- Chalmers big side boom tractors. Today, these 
advantages are yours in this Allis-Chalmers medium-sized model. 





Wherever you’re using a side boom tractor in the 14- to 17-ton range 
—on medium-inch cross-country lines, small feeder lines, big-inch string- 
ing work, oil or gas gathering lines—you can now get the advantages of 
torque converter drive with the new Allis-Chalmers HD-11. On cradling, 
stringing, hauling or dozing, this torque converter tractor will give you 
power and smoothness that no other tractor near its size can match in 
any terrain. In addition, with front power take-off, side boom is under 
full power control at all times. 

You get the best side boom in the business with internal-expanding 
brakes for safe, sure operation . . . quick-on, quick-off, pin-connected boom 
fittings . . . safety-link, hydraulically controlled counterweight. In addi- 
tion, you get the output-boosting advantages of Allis-Chalmers new 10,000 
engine for greater power, lower fuel cost . . . new hydraulic power steering 
for easy, finger-tip operation ... new oil master clutch for better wear, 
longer life. HD-11 side boom tractor is also available with direct drive. 

Call your Allis-Chalmers construction machinery dealer for a demon- 
stration. Allis-Chalmers, Construction Machinery Division, Milwaukee 1, 
Wisconsin. 
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Operator comfort 


STEP UP YOUR (Zea 


Ease of maintenance 


Reliability 


* y 
| WITH || 
ALLIS-CHALMERS 


POWER FOR A GROWING WORLD 

















C 
BESSEIVIER 
SERVES 
YOUR NEEDS 
IN 
eon OTS lor malas 7 COMPRESSION 
See ~=s«dFACLITIES 


line booster, storage, gathe: 
petrochemical pr 


Cooper-Bessemer products are recognized the 
world over for their outstanding performance 
... their efficient operation, ’round-the-clock 
dependability and low maintenance. Whatever 
your needs in compression or power facilities, 
it will pay you to check Cooper-Bessemer 
when you start to plan. Call the nearest office. 


BRANCH OFFICES: Grove City »* New York + Washington 
Gloucester + Pittsburgh » Mount Vernon «+ Detroit + Chicago 
Minneapolis + St. Louis * Kansas City + Tulsa + New Orleans 
Shreveport + Houston + Greggton + Dallas + Odessa + Pampa 
Casper + Seattle » San Francisco + Los Angeles 
SUBSIDIARIES AND DIVISIONS: Cooper-Bessemer International 
New York + Cooper-Bessemer, S.A. ... Chur, Switzerland 
The Hague, Netherlands + Buenos /.ires, Argentina + Anaco, 
Venezuela + Caracas, Venezuela +- San Juan, Puerto Rico + Cooper- 
Bessemer of Canada, Ltd. ... Edmonton + Calgary + Toronto 
Halifax + Stratford - Cooper-Bessemer Mexicana, S.A... . Mexico 
City « The Rotor Tool Company. .. Cleveland + C-B Southern 
... Houston + The Kline Manufacturing Company. . . Galena 





i iF ie a 3 i. es ane 
En-Tronic Controls — Fe ‘ ‘o 


sequencing of power or com 

compresscr or complete systex 

drive. Com plete systems are @ GENERAL OFFICES: MOUNT VERNON, OHIO 
tion, instrumentation, telem “a 

Detailed analysis of your system nmmd@7=9*i"es 


cation Engineers will show 4 
operating dependability, safe 


COMPRESSORS RECIPROCATING AND CENTRIFUGAL 








Compressors for Every Drive — 100 hp to 10,000 hp 
Adaptable to engine, motor or turbine drive; horizontal 
reciprocating - Service: Gas processing, recycling, transmis- 
sion, refinery, petrochemical and industrial or process air. 





as Turbines—Cooper-Bessemer jet-powered 
10,500 hp RT-248 gas turbine weighs less than one- 
fifth as much as conventional gas turbine of same 
capacity. It is shown diiving main line gas booster 
in gas transmission. Write for further details on 
this and other C-B gas tu:tinc units. 


V-Angle Compressors —265 hp to 3500 hp - Gas engine compressor centrifugally 
aspirated, or series turbocharged - Service: Main line transmission, gas lift, storage, 
gasoline extraction, refrigeration, refinery and petrochemical processing - Shown 
above: Cooper-Bessemer Model GMWC Compressor. 


Packaged Compressors— 100 hp to 1100 hp - Gas engine 
driven, completely packaged, prepiped and skidded, by C-B 
Southern: Service: Field-to-line booster, pressure maintenance, 
gas lift, repressuring, refinery processing, extraction, plant air. 
Shown above: (Left) Cooper-Bessemer Model AM-4 unit. (Right) 
Cooper-Bessemer Model GMXD-10 integral V-angle unit. 





DURIRON 


ANODES 


OUT-PERFORM 


ALL OTHERS 


WHEN BACKFILLING 
IS NOT PERFECT 


due to poor compacting or 
the inclusion of clods, rocks, 
or other obstructions 


A 
eg 


Po. oneal t “ NI A a*: 
Xr e Y¥ et dV. TER 


mained haat vl K WA al ait 


“ ORO ‘ictia ‘pepiitt saiiform, diprent lease aT et 
ts eke the: whole: anode: slurp. epee ey gia ots 


‘gastos -aiods (both Durirosi- arid Durichlor 51) : 

<, have: dense, homogeneous metallic structures. They 

wed wedi OFS ‘provide ‘uniform current discharge with low, predict-, 

tote a es Re rates: Over seven’ years of field data prove that 

Cae pak ‘for. the. protection: of underground. structures, you 

3 "4 cannot. buy. a better, longer lasting, more economical 
"anode inatérial. | 


THE DURIRON company inc:, ‘DAVTON, Omo: | pURCO 





Pipeline Engineer 


POLYKEN PROTECTION — METHOD OF PROVEN PERFORMANCE 


Seadrift coating job rated tops over 
the years...s0 company comes 
back for more...and more 


We 


AY 


<a 


” © 1954—ORIGINAL HAND-APPLIED TEST 


INSTALLATION, 12 miles of 8” pipe 
wr A a 


Lt- roo ha 








1957—ANOTHER SEADRIFT INSTALLATION, 31 miles of 6” pipe 
1960—STILL ANOTHER SEADRIFT INSTALLATION, more than 300 miles of 6” and 8” pipe 
1960—ANOTHER MAJOR PRODUCTS PIPELINE INSTALLATION, on 8” pipe 


Bell hole examination convinces second firm, too, 
to make important use of Polyken protection! 


Proof of dependable performance ... most 
graphic endorsement of Polyken. In 1954, 
Seadrift Pipeline Co. test-installed gas pipeline 
from Bee County to Seadrift, Texas, wrapped 
with Polyken #900 Black. Very satisfactory 
cathodic protection requirements on the line 
made Polyken tape the choice again on a job 
from Live Oak County to Seadrift in 1957. 
In 1960, a bell hole examination of the 
original job showed Polyken tape still in top- 
rated condition after 6 years. No pipe rust or 
corrosion. No time-wear or deterioration of 
tape. So, fully convinced Seadrift officials put 
Polyken protection to work on their 1960 pro)j- 
ects. And engineers from another major pipeline 
company, equally impressed, ordered this proven 


November 1961 


performance coating for an important part of 
their new products line in Iowa. 

This kind of performance adds to the growing 
list of Polyken tape users some of America’s 
most exacting firms. Get full details on Polyken 
performance and economy from your Polyken 
representative, or write Polyken Sales Division, 
309 West Jackson Blvd., Chicago 6, IIl. 


Poluken 


EXPERIENCED IN PROTECTIVE COATINGS 


THe KENDALL, comrary 
Poltyken Seies Division 


For Further Information on Advertised Producis See Reader Service Card 








CAPACTTYT 


Look at that"320” hogging out trench on this 36” job 
for J.P. Neil & Company on the 1,200 mile Pacific Gas 
Transmission line. 


DEPTH CAPACITY 
WIDTH cAPAciTY you get em all 


CONVEYOR CAPACITY silat 
PRODUCTION CAPACITY CLEVELAND “320 


Get the latest dope on PROVED Clevelands now 


| CLEVELAND TRENCHER 


E CLEVELAND TRENCHER co., 20100 ST. CLAI AVE., CLEVELAND 17, OHIO 
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Pipeline Engineer 


ARMCO 
THIN-WALL LINE PIPE 

IS BACKED BY 27 YEARS’ 
EXPERIENCE 


For strength, 
economy, 
durability 


Armco customers have been using thin-wall line pipe—and saving money —for years. 
Armco pioneered this development more than 27 years ago and has supplied the oil 
and gas industry with “thin-skinned” line pipe ever since. 

Improved coating and cathodic protection methods eliminate the need for any cor- 
rosion allowance in the pipe wall and make it possible for you to select only the wall 
thickness necessary for your specific application. Armco makes this selection an easy 
one (and reduces your original line pipe cost) by~ providing the widest range of 


diameter-wall thickness combinations. You 
buy only the steel you need—no extra. 

Let Armco’s experience in supplying thin- 
wall pipe work for you. Mail the attached 
coupon, outlining your pressure require- 
ments, and an Armco Sales Engineer will 
contact you promptly. Write tc Armco Drain- 
age & Metal Products, Inc., subsidiary of 
Armco Steel Corporation, 202 KOME Building, 
Tulsa, Oklahoma. 


| want more information about Armco Line Pipe 
My requirement is_ 

NAME 

COMPANY 


STREET 


rainage & Metal Products 


N ovem her 1961 For Further Information on Advertised Products See Reader Service Card 





EL PASO NATURAL GAS COMPANY PROTECTS LINE 
VALVES WITH ROSKOTE COLD-APPLIED MASTIC 


Roskote cold-applied mastic was spray-applied 
to 30" valves by El Paso Natural’s personnel at 
Grants, New Mexico. Risers and support legs 
ed with Roskote and wrapped with 
Glas-Wrap for additional mechanical 
abrasio otection. 


were coa?t 


Royston 


You g¢ 


severe 


erior protection against the most 
orrosive agents with Roskote 
| mastic. Valves, risers, line pipe, 
ther structures above or below 
oated with Roskote by spray or 
it heat, flame or toxic and irritat- 
workers. The quick-drying fea- 
mastics permits early backfilling. 
e-saving, cost-saving applica- 
ents its low first cost to provide 
most economical means of long- 
tection. 


cold-ay 
tanks 
ground 
brush 
ing effes 
ture of t! 
Rosk« 
tion co 
you WIT! 
life meta 


On the El Paso Natural Gas 
Company line being laid at Fort 
Stockton, Texas, by Western Pipe- 
line Company, all 20” valves 
were spray-coated with Roskote 
cold-applied mastic. 


Roskote is applied cold winter or summer. It 
retains its plasticity at 0° F, and will not run 
or sag at 250°F Its high dielectric strength 
and resistivity, and its superior resistance to 
acids and alkalies provides ample protection 
even under the most rigorous underground 
or atmospheric corrosive conditions. Specific 
formulations are available for resistance to 
high crude oil concentrations and gasoline 
seepage in surrounding soil. 

Royston engineers will give prompt atten- 
tion to your inquiry. 


ROYSTON LABORATORIES, Inc., P.O. BOX 112-N, PITTSBURGH 38, PA. 


District Sales Offices: 
PO. Box P.O. Box 1753 
Atlanta, G Tulsa, Oklahoma 


San Diego 20, Calif. 


iformation on Advertised Products See Reader Service Card 


PRO. Box 8188 
Houston 4, Texas 


Overton Sales Equipment Co. 
5981 Fairmount Extension 


1605 Ventura St. 
Midland, Texas 
5225 Clover Drive 
Lisle, Illinois 
(Chicago District) 


3114 Midvale Avenue 
Philadelphia 29, Pa. 
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DY IN EL 
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‘LE LE METERING 
Ss_rYrsTHM 


A NEW HIGH-SPEED REMOTE MONITORING SYSTEM 


BASED ON 6 YEARS’ OF FIELD PROVEN 
VAREC PULSE CODE PERFORMANCE 


Dynel engineers—utilizing the performance proved 
concepts of Varec’s famous Pulse Code system —have 
developed the significantly advanced DYNACODE 
telemetering system for remote readings of liquid level, 
temperature and P.D.M. 


This single-channel, “error-proof” system combines 
the proven reliability of the basic Varec system with a 
digital readout time of 3 seconds per point...readout 
accuracy of 1/16 inch...readout capacity of an 
unlimited number of points... and readout versatility 
that permits the system to be tied into a general 
purpose computer for inventory, billing, and similar 
functions. 


Solid state components are used at key points in the 








The high-speed DYNACODE System 
offers these advantages: 
Reliability: Design based on 6 years of perform- 
ance in scores of pipeline and refinery applications. 


Data Display: Illuminated, in-line digital display 
includes point and function identification, digital 
data to 6 significant figures and liquid level to 
1/16” increments. 


Fast Response: data from any given point is gath- 
ered and digitally displayed in just 3 seconds. 
Flexibility: Designed on building block principle 
that permits a great variety of system arrange- 
ments... DYNACODE is compatible with all stand- 
ard systems of measurement. 


Readout Variety: digital output provides a variety 
of readouts, including visual display, paper tape, 
typewriter, etc. Output is compatible for use with 
general purpose computers. 








receiver design for longer, maintenance-free life. And 
DYNACODE, like Varec’s Pulse Code, has an instan- 
taneous alarm system without scanning delays. 


For complete information, write for Bulletin 301, 
Dept. PTE-1600-3 


7 DY N EG Tats L23o.. a subsidiary of Varec, Inc. 


12923 S. Spring Street, Los Angeles 61, California » Branches and Representatives in Principal Cities 


Pipeline Engineer November 1961 


For Further Information on Advertised Products See Reader Service Card 








NEW A.O. SMITH ARMORLOY 
CAPACITY TO PETROLEUM METERS 


New solid film lubricant features exceptional 
corrosion resistance qualities 


ARMORLOY — a new, unique lubricating film application is 
now standard on A. O. Smith petroleum meters. Armorloy is 
the same type of solid film lubricant which has been used with 
great success on jet and rocket engine applications. 

Tough as nails, the new A. O. Smith Armorloy process is 
especially valuable in fighting the normal corrosive action of 
some metered fluids. Armorloy also provides maximum pro- 
tection against wear and friction for contact components be- 
cause it greatly increases the self-lubricating ability of the meter. 


You can’t take it off without removing the basic metal — Armor- 
loy is sprayed onto the metal surface of all internal metal com- 
ponents, then baked at 300 F for one-half hour. After this 
scientifically controlled thermosetting, Armorloy is on to stay. 

Thanks to the introduction of Armorloy — plus important 
additional changes — A. O. Smith is also proud to announce 
the new capacity ratings for its complete line of line and high 
pressure meters. 

Armorloy is just another step in A. O. Smith’s far-reaching 
design program to make petroleum meters serve your industry 
better! 


SEND FOR ARMORLOY SAMPLES! Rub them together, feel — 
and test — Armorloy’s outstanding lubricated surface. Simply 
fill out the coupon and mail. 


ther Information on Advertised Products See Reader Service Card November 1961 Pipeline Engineer 








PROCESS ADDS LIFE AND EXTRA 
AT NO EXTRA COST TO YOU! 


New Armorloy process helps increase meter capacity as much as 25% 


S & B-13 S-28 S, AS & AB-42_  S, AS & AB-60 S & AB-100 
130 GPM 280 GPM 420 GPM 600 GPM 1000 GPM 





W, D & M-13 
185 BPH 


HIGH ae W, D & M-28 _—- 4 
PRESSURE 4" m= 400 BPH W-170 


aamene a ‘ 4 Oh 2430 BPH 
ae a. W, D & M-42 | 4 

B & W-250 

oo Pn : 3570 BPH 


W, D & M-60 
W, D & M-90 860 BPH B & W-875 
1285 BPH 12500 BPH 


a ns oe oe or rer ernenemamanenait mae ame 


Through research gS a better way 
A. O. SMITH CORP. Dept. 0113-PE 
AY A Milwaukee 1, Wisconsin 


CORPORATION 
METER & SERVICE STATION 
EQUIPMENT DIVISION 


Gentlemen: | would like to see for myself just how good Armorloy is. 
Please send me your samples. 


Factory: 1602 Wagner Ave., Erie, Pennsylvania. 
Offices: Atlanta 24, Ga.; Chicago 3, Ill.; Houston 2, 
Tex.; Los Angeles 22, Calif.; New York 17, N.Y.; 
Newark, Calif.; Tulsa, Okla. — A. O. Smith INTER- 
NATIONAL, S. A., Milwaukee 1, Wis., U.S.A. 
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18 miles of its 36” section, the new Alberta 
s| gas pipeline uses Grove Series G-4 
ese valves are among the largest full-opening 
r put in service. They feature the field proven 
|-‘O''-Ring® design, with its ‘‘double-barrier 
rimary metal-to-metal seal is backed up 
ind sealing action of protected o-rings, to 
ht seal, easy open and close. Because G-4 
n sealing compounds, they completely 
tenance costs relative to lubrication. 
rove office and learn how Grove pipeline 
ind save for you in your next pipeline. 


IPELINE VALVES 


ND REGULATOR COMPANY 


ikland 8, California 
and in Western Canada 
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This Colorado Interstate Dispatcher 


is reading gas flow data 


from four different states... 





Foxboro “packaged” gas flow computer located at metering station in South Colorado Springs. Differential and static pressure instruments (right of panel) 
convert measurements to electrical inputs for the Dynalog* Computer-Telemeter (lower left). Instrument at upper left telemeters down-stream gas pressure. 


Foxboro Gas Flow Computing Systems 
deliver it continuously, automatically 


Continuous gas flow totals from 20 metering 
stations, scattered across four Rocky Mountain 
states. That’s the information Foxboro Gas Flow 
Computers provide for Colorado Interstate Gas 
Company in Colorado Springs. 

Foxboro Gas Flow Computers do their comput- 
ing at the metering point. Compensation for tem- 
perature and pressure is done on the spot with only 
total gas flow values being transmitted. Result: 
transmission line space is saved; errors common to 


systems that transmit several values are reduced. 

Foxboro Gas Flow Computers are furnished as a 
complete “packaged” unit — calibrated and tested 
as a system before shipment — ready to install. 

For single meter runs — for multiple runs, you 
can’t beat the accuracy or the reliability of this 
Foxboro system. Ask your local Foxboro Field 
Engineer for details. 

The Foxboro Company, 
Foxboro, Massachusetts. 


3811 Norfolk Street, 
*Reg. U.S. Pat. Off. 





FOXBORO 


REG. U.S. PAT. OFF, 








CONTROL...essential element in efficiency! 


“Efficiency is the capacity to produce desired results.’’ On this thesis lies Brown & Root’s ability to 
satisfy client Under its own roof . . . with its own personnel and equipment Brown & Root has the 
capability of a ‘‘turnkey’’ job. From preliminary engineering through final design . . . through purchasing, 
expediting gistic support and the manifold phases of construction, every step of the way is carefully 
controlled is control can be interpreted in fast economical completion for you. lf your organization 
is planning new construction or plant expansion, you will profit by talking to the man from Brown & Root. 


BROWNsROOI; 


ENGINEERS « CONSTRUCTORS 


NEW YORK TORONTO 

LONDON EDMONTON 

MONTREAL SAO PAULO 
WASHINGTON 


CE BOX 3, HOUSTON 1, TEXAS CABLE ADDRESS: BROWNBILT 


Further information on Advertised Products See Reader Service Card November 1961 Pipeline Engineer 
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NOW ACCURATE, DEPENDABLE METER PROVING — Maloney’s new precision built provers 
now make perfected meter proving practical on virtually all liquid-carrying lines. Constructed of high 
quality materials, Maloney unidirectional and bi-directional provers are fabricated under constant 
engineering supervision. Illustrated units are: 


. Bi-directional trailer-mounted The units illustrated are standard models. 


1 

2. Bi-directional skid-mounted However, larger units may be specially engi- 
3. Bi-directional U-Bend neered..to fit a customer's particular need. 
4 
5 


ke ; 4 For additional information on all Maloney 
. Unidirectional, interchange and loop meter provers, please write the Company's 


. Unidirectional, interchange only Houston office for Bulletins MP-1 and MP-2. 


“Since 1932: Precision in Rubber—Metals—Plastics”’ 


F. H. MALONEY COMPANY 


P. 0. BOX 1777 HOUSTON, TEXAS 


OFFICES IN LOS ANGELES « PITTSBURGH ¢ TULSA 


Pipeline E ngi neer Novem ber 1961 For Further Information on Advertised Products See Reader Service Card 
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M arking the Alberta-Califor- 
‘nia gas pipeline as the year’s 
biggest project are the startling 
statistics it' has racked up. 
Imagine the magnitude of a 
construction project that has 
involved: : 


With D-Day 





ernment agencies 
eres of right-of-way (and 1900 
tions) 


ons of steel, (and 16,800 railway 


les of circumferential welds 
t year’s time: 
000 cu yd of right-of-way have been 
ivated 
0,000 cu yd of ditch have been ex- 
ted 
of 5 ft by 7 ft rock ditch have 
lasted 
oints of 36-in. pipe have been 


1400 men have worked at peak 
on on this project which involves 
iles of pipe. 
end of the year the Alberta-Cali- 
ie will begin delivering 415,000,000 
| gas a day to Central and North- 
an area that has passed the 
ilation mark and is increasing at 
50,000 persons a year. Distribution 
volume of gas from producing 
erta, Canada, will be by Pacific Gas 
Co. It will augment by 20% that 
esent supplies received from Cali- 
outhwest wells. 
eries are made at the California- 
r for California consumption, 
| ft a day will be turned into the 
ystem of El] Paso Natural Gas 
0,000 cu ft delivered to Canadian- 
Line Co., bringing daily average 
the new pipeline to 585,000,000 cu 
ter granting of additional export per- 
nadian authorities and with the con- 
.dditional compressor stations, this 
sed to more than 800,000,000 cu ft 
&E and 300,000,000 cu ft to El Paso 


Participating Companies 


The e participating companies and 
thre ed companies in the project. 

Albe Southern Gas Co. Ltd., wholly- 
owner ian subsidiary of Pacific Gas & 
Electric | does not own any facilities but 
purch: gas from Alberta producers. This 
gas v e moved to the British Columbia bor- 
der thi the 573-mile Alberta portion of the 
system | ed by Alberta Gas Trunk Line Co. 
Ltd., ar lependent company owned and con- 
troll rincipally by the investing public resi- 

perta. 

Alb Natural Gas Co. will move the gas 


by Frank H. Love and Leslie O. Rowland 


through British Columbia for a distance of 107 
miles and deliver it to Pacific Gas Transmission 
Co. at the U. S. border. Alberta Natural is 
owned one-third by Pacific Gas Transmission, 
one-third by Westcoast Transmission Co. and 
one-third by the public. 

Pacific Gas Transmission Co. will take the 
gas at the U. S.-Canadian boundary and trans- 
port it 611 miles through the states of Idaho, 
Washington and Oregon, delivering it to Pacific 
Gas & Electric at the Oregon-California border. 
It will also transport gas for El Paso Natural 
Gas Co. for delivery in the Pacific Northwest. 
PGT is owned 50% by PG&E, 25% by the other 
sponsors of the project, and 25% by the public. 

Pacific Gas & Electric, principal sponsor of 
the system, will own and operate the final 296 
miles of line in California terminating at 
Antioch and will market the gas through its 
existing transmission and distribution systems 
in Northern and Central California. 

Other companies associated with the project 
are Westcoast Transmission Co. Ltd., El Paso 
Natural Gas Co. and Canadian-Montana Pipe 
Line Co. 

By authorization of the Canadian National 
Energy Board, Westcoast can export to E] Paso 
Natural up to 152,000,000 cu ft of gas a day. 
This gas will be carried by Alberta Gas Trunk 
Line and 4Alb<:ta Natural Gas to the interna- 
tional boundary, from which point Pacific Gas 
Transmission will serve as the carrier to deliver 
to El Paso at Spokane and other points in 
Idaho, Washington and Oregon. 

The National Energy Board also has author- 
ized Canadian-Montana Pipe Line Co., sub- 
sidiary of The Montana Power Co., to export up 
to 36,060,000 cu ft a day. Alberta Gas Trunk 
Line will deliver the gas at Carway, Alta., near 
the international boundary through a 64-mile, 
16-in. lateral. 

Engineering-management services were pro- 
vided individual clients who will operate the 
various sections of the pipeline from Alberta 
producing fields to the California-Oregon bor- 
der by Bechtel Corp., in the U. S. Pacific North- 
west and by Canadian Bechtel Ltd. in Canada. 
Pacific Gas & Electric Co. supervised construc- 
tion of the California portion of the project. 


Pipe Mileage, Specifications 


The main line totals 1364 miles of pipe, all 
36-in., except for 125 miles of 30-in. pipe. Of 
this, 910 miles are in the U. S. and 458 miles in 
Canada. Laterals, principally 16, 20, 22 in. in 
diam., bring the overall total to 1589 miles. 

Pipe for the 36-in. main line is grade API 
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5LX-52, with 52,000 psi minimum yield, 0.43 
in. wall thickness; 911 psi maximum operating 
allowable. Other pipe for specific conditions 
have wall thicknesses of 0.453, 0.469, 0.500, 
0.531, 0.563, 0.625, and 0.656 in. 


The Route 


The pipeline originates in the eastern foot- 
hills of the Rocky Mountains, 125 miles north- 
west of Edmonton, Alta. It extends southward 
through Alberta, crosses the southeast corner 
of British Columbia, traverses the Idaho Pan- 
handle, then through the southeast corner of 
Washington, Central Oregon and Northern 
California to Antioch, on San Francisco Bay. 

Construction crews faced altitudes ranging 
from 7000 ft at Flathead Ridge, B. C., to 43.5 
ft below sea level at the bottom of the San 
Joaquin River near Antioch, Calif. They crossed 
mountains, forests, canyons, deserts, irrigated 
farmland, rangeland, lava beds, as well as 
major and minor rivers. They worked in 
country where temperatures have been re- 
corded as high as +117 F (at Umatilla, Ore.,) 
to as low as —50 F (at Red Deer, Alta.). 

Despite these vicissitudes, construction time 
was exceptionally fast. Construction, some 
phases of which began in October 1960, 
reached a peak in June of this year when some 
4400 men were on the job. Completion was in 
November. During the winter months large 
quantities of pipe were double-jointed, wrap- 
ped and coated internally; about 500 miles of 
right-of-way were cleared and graded; much 
blasting was done through lava beds and other 
rocky terrain; several river crossings were in- 
stalled and some of the main line laid. This pre- 
liminary work permitted spreads to get off to 
a fast start in the spring. Only in a few areas 
did heavy rains, mud and flood waters interfere. 


Construction Methods 


Several factors highlighted design and con- 
struction procedures. Noteworthy was the in- 
ternal coating with epoxy resin of 940 miles of 
36-in. pipe... from the Alberta-British Colum- 
bia boundary to a point about 70 miles north 
of Antioch... to improve flow efficiency by re- 
ducing the friction factor and to minimize cor- 
rosion. The decision was based on available 
information from other companies’ experience 
with internal coating and on PG&E’s own ex- 
perience with its 34-in. Topock-Milpitas “Super 
Inch” line. From experience with the latter, a 
friction factor of 0.0023 was selected for the 
Alberta-California system, and it was con- 
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Route of the Alberta-California gas pipeline, big- 
gest project of the year. 


cluded that the coating reasonably could be ex- 
pected to reduce this factor to 0.00205 at a flow 
rate of 800,000,000 cu ft a day. This would 
result in a savings of approximately 28,000 com- 
pressor hp, a capital savings of $7,000,000. 
Estimated cost of the internal coating in place 
was approximately $1,500,000. The epoxy resin 
was applied to thickness of 214 mils at the 
three pipe mills and at some of the field yards 
where pipe was double-jointed and wrapped. 

All pipe was coated externally. On the Al- 
berta Natural Gas and PGT sections pipe was 
given a double wrap and single coat of 3/16-in. 
thick asphalt enamel, unsaturated glass and 
felt wrap. More corrosive areas demanded two 
coats of asphalt enamel, saturated glass and felt 
wrap to increase the thickness. 

In California, due to a favorable bid, Somas- 
tic coating was used on the entire 296-mile sec- 
tion. Application was to a thickness of 5%-in. 
All river crossings were Somastic-coated, too, 
with concrete added to provide the proper 
negative buoyancy. Most of the Somastic was 
applied at H. C. Price Co. plants at Burney and 
Napa, Calif. Approximately 50,000 ft of twin 
26-in. pipe that went into the crossings of San 
Joaquin and Sacramento rivers and Sherman 
Island in the San Francisco Bay area were 
Somastic-coated at the Milpitas, Calif. plant of 
Pipe Linings, Inc., then cement-mortar coated 
at the Hayward plant of American Pipe & Con- 
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| winches, helped by sideboom tractors and bulldozers, pull Kootenai River crossing. 


o., parent company of Pipe Linings. 


miles of Somastic-coated pipe in 
the longest overland section of 
The 5-in. coating added 66.7 Ib 
pipe, bringing its weight to slightly 
er ft. With an 80-ft double-jointed 
weighing 18,500 lb, only two 
ruck could be hauled. 
the system was double-jointed into 
; and coated in yards, principally at 
iding was automatic, for the most 
r pipe rotation. 
‘b was in progress, however, de- 
the Price-Crose-Perrault auto- 
1 welding machine reached a stage 
ld be used on a part of the Cali- 
n and on the Price-Poole spread in 


imbia. 


ld welding used E-6010 electrodes 
ger bead, E-7010 for the hot pass 
sses, and either E-7010 or E-6010 

pass. Welds were inspected by 


Many Problems 


tremely difficult canyons and nu- 
rivers presented their share of 
problems. An estimated 180 miles 
ditch had to be blasted, as well as 


rock was found intermittently be- 


rface from which the soil was strip- 


shooting. Quadruple and twin drills 
sideboom tractors bored holes 36-in. 


oth sides of the the 48-in. trench. 


; of 40% dynamite, plus war sur- 
were put into each hole 


flakes, 


and then earth was tamped in as a cover. Two 
workmen, one on each side of the trench, ignited 
the 10-ft fuses, and a trench normally about 
500 ft long was blasted with ene set of charges. 
Because the fuses were slow-burning, the men 
had some 10 min to light them and find cover. 

Considerable lava rock, because it was porous 
and seamy, gave unpredictable results when 
shot and charges often were sucked into the 
earth and lost, or blown out of the shot hole. 
Often the discharge came out some distance 
from the ditch line. In some areas shots had to 
be made as many as three times. This type of 
formation was encountered in California by H. 
C. Price Co. and in Oregon by Western Pipe 
Line Inc., part of the Western-Neill joint ven- 
ture. Western had some 50 miles of lava ditch 
on one of its schedules in the northern part of 
Oregon — a 157-mile schedule which, incident- 
ally, probably set a record because 85% of it 
was shoot rock. 

On Western’s other schedule through South- 
ern Oregon an unusual sponge-like pumice was 
encountered. For a distance of 40 to 50 miles 
through this formation, it was difficult to keep 
the ditch from sloughing. Extreme slopers on 
the ditching machines solved the problem. 

An outstanding example of difficult terrain 
was the John Day Canyon in Oregon, also on 
the Western spread. Here the pipeline drops 
3000 ft from the cliff to the bottom of the can- 
yon, parallels the canyon walls for 10 miles, 
then rises 3000 ft to emerge from the canyon. 
The grade into and from the canyon is 33-45 
deg. Equipment working on the grades had to 
be held by winch tractors, usually three for 
each piece of equipment. Welding was at trench- 
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Pipe yard of H. C. Price Co. at Burney, Calif., one 
of the points where pipe was coated with Somastic. 


side. Because of inaccessibility, a helicopter and 
airplane were on duty at all times, to air-drop 
parts into the canyon. 

The John Day River, which flows mid-point 
between the canyon walls, had to be crossed 
with the pipeline. It was necessary to use flexi- 
ble tloats to ferry equipment across it for other 
phases of the canyon work. 

Underground water was found for a distance 
of six miles through the canyon floor. To divert 
it back to its natural flow in the river, sacks of 
dirt were used to pad the bottom of the trench 
and sack breakers were placed on top of the 
pipe every 30 ft. 

Juniper Canyon, near Wallula, Wash., on the 
J. P. Neill & Co. spread, is 800 ft deep, with a 
south slope of 35 deg and a north slope not quite 
so steep. Rock had to be shot all the way 
through, and every piece of equipment had to 
be winched in and out. Rock drills were hung 
off winch lines to make shot holes. Due to steep- 
ness of the grade which caused the rock to roll 
to the bottom of the canyon when removed from 
the trench, customary methods had to be aban- 
doned. A small front-end loader working from 
the top scooped the rock and started it on its 
downward roll. 

Pipe was welded on, an 80-ft section at a 
time, from the top down on the south side and 
from the bottom up on the north side. Distance 
across the canyon is 1700 ft. 


U. S. River Crossings 
Major river crossings were made by special 


contract, minor crossings by main line con- 
tractors. Most of them are single 36-in., 0.531- 


Tough spot was John Day Canyon. Pipeline drops 
3000 ft from top of cliff to bottom of canyon with 
33-45 deg. grade. 


Main line gate valves were set every 15 miles. This 
valve assembly weighs 40,000 lb, is 20 ft tall. 
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s crossed 13 times in eight pipeline miles in Idaho and British Columbia. This is one of them. 


ried lines. Most major crossings were The swift, steep-embanked Snake River near 
.-in. Somastic plus sufficient con- Starbuck, Wash. was crossed in summertime 
vide 10% negative buoyancy. All low water with 1700 ft of pipe. The bottom 
ines were pulled. rock had to be shot. As the river is a short dis- 
al 4!o-mile installation at the ex- tance above the confluence with the Columbia 
ist arm of San Francisco Bay River and in good fishing country, particular 
sing the San Joaquin and Sacra- regard was given fish life. 
as well as Sherman Island which The Kootenai River, near Bonners Ferry, 
on between the two rivers. Ocean- Idaho, like the Pend Oreille was crossed last 
navigating both rivers added to winter to take advantage of low water. Work 
laying the lines. had to be fast, however, because the winter 
; and islands were crossed with was warmer than usual, and the thaw came 
ines laid 7 ft apart in the same earlier. The line was pulled in one section. A 
pipe, with a 0.438-in. wall thick- railroad runs close to the south bank, so a sharp 
given a %,-in. Somastic coating plus bend was made on the end of the river pipe to 
onerete. Width of the San Joaquin make it fit into the casing installed beneath the 
00 ft levee-to-levee, the Sacramento tracks. This was a 1000-ft single 36-in. line 
Sherman Island 15,000 ft. Both with Somastic applied to %%-in. thickness and 
es were given a 6-ft cover, placing concrete added. 
to line 41 ft and the San Joaquin Near Red Bluff, Calif., the Sacramento River 
ean low tide. was crossed at a point that is 1700 ft wide with 
mento River pipe was made up in dual lines, 26-in., because of strong current and 
ections. The San Joaquin was made large volume of water controlled by Shasta 
) strings as there was enough bank Dam. The river bed was shot and dredged, and 
le working room. With pontoons the line was pulled in sections. 
120 ft, pipe was pulled. After The general practice of burying river cross- 
ked the ditch, pontoons were re- ings was not followed at Battle Creek and Pit 
pipe settled into place. River. Battle Creek, a tributary of the Sacra- 
land is largely peat land in which mento River about 31 miles northeast of Red 
egetables and farm crops. High Bluff, is shallow but flows through a steep 
ad to be continuously pumped from 140-ft deep rock canyon. An unsupported 140-ft 
e trench while 720-ft sections of span of bare 36-in., 0.625-in. wall pipe was laid 
illed into place, tie-in welded and across the canyon. The Pit River crossing near 
ft cover. Burney, Calif., was carried on four 20-ft pillars 
ond widest crossing —the Pend of an abandoned highway bridge after the 
er southwest of Sandpoint, Idaho, pilings had been reinforced. 
rmally water is 80 ft deep — 2300 ft Numerous minor rivers were crossed with 
re laid in winter during lower water single 36-in. lines double-coated with asphalt 
enamel, inner wrap of glass and felt outer 
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wrap. In some instances pipe was gunnited, to 
provide necessary weight, and in others river 
clamps were used. 

Minor, but highly unusual, was the Moyie 
River crossing. Partly in Idaho and partly in 
British Columbia, this circuitous stream was 
crossed 13 times — five in B.C. and eight times 
within a pipeline distance of eight miles in 
Idaho. 


Canadian Program 


Utmost coordination between all groups re- 
sulted in completion of Canadian segments by 
the scheduled November date. 

In Alberta, principal construction was car- 
ried out by Alberta Gas Trunk Line, and con- 
tracts were awarded before the end of Septem- 
ber 1960 for the main transmission line of 
Trunk Line’s Foothills system and important 
laterals. These included 226 miles of 36-in., 
125 miles of 30-in., 58 miles of 22-in., and 64 
miles of 16-in. 

Concurrently the contract was awarded for 
construction of the 107 miles of 36-in. line mak- 
ing up the Alberta Natural Gas Co. project 
across Southeastern B. C.— the essential link 
between Alberta and the United States. 

Main contracts, started at the beginning of 
October, made history because they were car- 
ried on, at least in part, right through the win- 
ter, establishing for the first time in Canadian 
pipelining a year-’round work schedule of more 
than 12 months’ continuous operations. 

Canadian Bechtel Ltd.’s responsibilities as 
engineer-manager for Alberta Gas Trunk Line 
included engineering, management of procure- 
ment and inspection and supervision of con- 
struction of the Alberta project. The company 
performed the same function for Alberta 
Natural in British Columbia. 

The only lateral in the Foothills system not 
owned by Alberta Gas Trunk Line is the one 
built by Saratoga Processing Co. Ltd. from the 
Savanna Creek field in Southwestern Alberta 
to the new processing plant at Coleman near the 
Alberta-B. C. border. Contract for this 44-mile, 
16-in. was awarded to Banister Construction 
Co. Ltd. 

After completion of the main Foothills trans- 
mission system, Alberta Trunk awarded con- 
tracts for four laterals totalling 21.3 miles of 
16-in., 24.3 miles of 22-in., and 12.5 miles of 
12-in. to connect processing plants. 

The entire group was awarded to Henuset 
Brothers Ltd. Completion was scheduled con- 
current with the November deadline for initial 
deliveries of gas through the Foothills system. 

Geography was excellent for the general pat- 
tern of Alberta Trunk’s program which was to 
establish a transmission system separate from 


its Plains division and to allocate the Foothills 
division to the carrying of gas for the export 
market. Wet gas fields supplying the export 
contracts are strung out along a narrow axis 
parallel to the Continental Divide between the 
eastern edge of the Foothills and the front range 
of the Rocky Mountains, which permitted ad- 
vantageous and economical telescoping of the 
Foothills division from the 30-in. main line in 
the northern sector to the 36-in. line in the 
southern sector. There is ample reserve capac- 
ity for the addition of other fields by new 
laterals in the near future. The line also can be 
looped economically as export load builds up, an 
eventuality which is expected to be only a few 
years away. 


Construction Features 


The ability of all spreads to work straight 
through the winter on practically all parts of 
the job was the most distinctive major con- 
struction feature. Right-of-way clearing and 
grading were largely finished by spring. Riprap 
over muskegs and swamps was laid as far as 
possible during winter when ground was frozen 
and access easy. Most pipe on all sections was 
double-jointed in mobile yards moving along 
the right-of-way. Very little interruption to 
welding was caused by weather. Some ditch 
was cut in winter, as an experiment, with both 
rotary ditchers and backhoes. All but a few 
miles of pipe were strung from double-jointing 
yards or stockpiles as winter work progressed, 
minimizing truck damage to the right-of-way 
during the spring thaw. 

One of the outstanding construction features 
was the fully automatic double-jointing of most 
pipe on all sections. Crose-Price-O-Matic equip- 
ment, the first to be used on a Canadian job, 
did most of the welding. The yard, operated by 
Dutton-Williams Brothers Ltd. started in the 
middle of November turning out 30-in. double- 
jointed pipe at the maximum rate of 157 welds 
per day during the short working days of the 
northern Canadian mid-winter season. Average 
production was in excess of 100 double joints 
per day under all working conditions. The yard 
was moved approximately every 20 miles, and 
each move was made in a normal downtime of 
only 48 hours. The basic design has not been 
changed from the first Price-designed mobile 
yard used on the Trans-Canada 34-in. gas trans- 
mission line in Western Manitoba in the winter 
of 1956-57, but automatic features have been 
expanded, manpower requirements reduced and 
the whole vard structure streamlined and 
simplified. 

Principal improved features noted in the new 
model in Alberta were faster welding head 
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Double-jointing pipe with automatic welding equip- 
ment at one of the several pipe yards. 





ting plant of Pipe Linings Inc. at Mil- 


section on north slope of Juniper 
another instance of difficult terrain. 





travelling time, increased comfort for the opera- 
tor of the travelling boom who has to go inside 
the pipe for the inside weld, greater control 
automation, a radically new system on controls 
for rollers and internal lineup clamp which 
shortens line-up time, omission of manual tack- 
ing before the first pass, and streamlined, more 
automated handling of pipe from incoming side 
of the rack through welding head to outgoing 
side. 

An entirely new feature was inclusion of com- 
plete automatic electro-hydraulic controls for 
handling the pipe. 

Wide variations in terrain, rock conditions, 
tree cover, swamps and muskegs over the whole 
351-mile main line of the Alberta Trunk Foot- 
hills division offered each spread different con- 
ditions. The Alberta Natural job encountered 
almost all possible conditions. 


Alberta Natural Section 


This was undoubtedly the most difficult 
Canadian section, traversing a tremendous dis- 
tance of pure wilderness, mountainous terrain, 
steep hills, valleys and few access roads along 
the route. Yard doping was used. To cross 
Moyie and Flathead, two rugged, steep and al- 
most inaccessible mountains, winding trails had 
to be brushed out and graded to reach the sum- 
mit and enormous amounts of rock shot and 
bulldozed over the edge to grade the right-of- 
way over the top. 

Access and transportation were considered 
the two biggest problems. There was some access 
at the south end near the Idaho line, but up and 
down Moyie Mountain in the southern Kootenay 
Valley there was only one abandoned logging 
road to the top. Stringing trucks generally used 
the right-of-way, and to avoid reloading onto 
Athey tracks 12 to 14 tow tractors and winches 
were used. 

The superintendent covered the spread every 
day in a helicopter — the first time this has 
been done on a Canadian construction job. At 
times the spread reached 70 miles from end to 
end, and it would have taken 170 miles of road 
travelling to visit every gang. 

Rainy weather and wet terrain during the 
early summer compelled using a second spread 
for 20 miles in order to meet the required com- 
pletion date. Mannix Co. Ltd. of Calgary con- 
structed this portion. 

Several rivers with rock bottoms and excep- 
tionally steep banks were major right-of-way 
obstacles. The Elk River crossing, for example, 
had a 60-deg slope on the near side and 45-deg 
on the down-line side, with a sharp turn up the 
hill from the top of the bank. A successful 
experiment carried out on some of the river 
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crossings was the use of a bulldozer to dig ditch. 
When water level was low, as much as 200 ft 
of ditch could be cut in one day. 

Two sets of twin drills were used for right- 
of-way and ditch through rock areas. Little 
ditch was cut with rotary ditchers. Most ditch 
hazards were loose glacial boulders of enormous 
size on hill tops, long stretches of glacial drift 
with small to medium size boulders where the 
right-of-way crossed old river beds and flood 
plains and glacial benches rising steeply in long 
slopes that required winching even for back- 
hoes. Quite a bit of water from underground 
springs gathered in low places in mountain 
areas, and runoff channels were common. Back- 
hoes could cut as much as 800 ft a day each on 
good gravel beds, averaged 600 ft cver-all, but 
in really rough country with large boulders 
were slowed down to 200 ft. 


Alberta Trunk Section 


Alberta Gas Trunk Line was divided into 
five sections for construction purposes. Section 
1 started in the rocky, scenic, timbered, moun- 
tain country of Crowsnest Pass. The right-of- 
way crossed the Livingston Range, east front 
of the Rocky Mountains, at 6400 ft elevation, 
about one-third of the way along the route. Rest 
of the route was through gently to steeply roll- 
ing foothills, with some bogs but mostly culti- 
vated farms and grazing land. Glacial drift was 
prevalent but not troublesome, and there were 
some good stretches of clay and sandy soil near 
the north end. 

River crossings on the first 50 miles were put 
in during the winter. Two of the major chan- 
nels were the Oldman and Crowsnest. For the 
entire section, six major rivers and several 
smaller ones were installed. Those laid in winter 
went in easily through the ice, but tremendous 
flow in the channel made those laid in the sum- 
mer more difficult. As an example, on the Sheep 
River 13 tractors were needed to lower in the 
crossing although the river channel was barely 
200 ft wide. 

Pipelaying record for the spread was 13,000 
ft a day, but the average was 12,000 ft. The 
dope gang record was 16,000 ft a day. 

Section 2 had great diversity of terrain — 
level gravel benches near the south end, good 
sand and clay soils varied with swamps and 
muskeg, long stretches of steeply rolling sand 
hills toward the north end, interspersed with 
muskeg intrusions. 

The Bow River, which has a heavy flow of 
about 15 mph, was laid through ice. The shallow 
Red Deer, the other principal river on this 
section, was laid in mid-summer. 

Riprap, used extensively to make a solid 


right-of-way, generally stood up well. Most of 
the timber for this purpose could be cut on the 
right-of-way. 

Ditching was with trenchers for the most 
part, and footage was from 12,000 to 14,000 ft 
a day with three machines. Loose boulders and 
shale beds in the center part of the section 
were special ditching problems, but most of the 
ditch stood up well even through muskeg. Back- 
hoes were used where rotary ditchers could not 
work. 

Reinforced concrete river weights of 4 tons 
each and extending almost to the bottom of the 
pipe, were used extensively on this section 
through muskeg, swamps, river and creek 
channels. 

Section 3, although it contained some of the 
roughest and toughest deep muskeg in west- 
central Alberta, was the first to be completed 
on the entire schedule. All but 7 miles of the 
pipe was strung and practically all pipe double- 
jointed during the winter freeze. River cross- 
ings were put in through the ice. Equipment 
was moved across the rivers on ice bridges 
formed by pumping water through holes in the 
ice onto the surface, allowing it to freeze, lay- 
ing down a mat of straw for insulation, and 
alternating ice and straw layers until enough 
depth was built up to be safe. 

Pipe was laid in single joints on the 22-in. 
lateral but double-jointed on the 30-in. main 
line. The pipe gang kicked off the lateral April 
27 and welded out in a month for an average 
of 2 miles a working day. Kickoff on the main 
line was on May 30, and with an average of 
11,000 ft of pipe-laying per day maintained 
throughout, pipe was welded out on July 1. 
Doping was completed on July 3. 

Ditch was cut with ditchers where feasible, 
but more often with backhoes working from 
wooden mats through muskeg and swamps. 

Section 4, the wilderness region from Cynthia 
to Whitecourt, was through muskeg except for 
the first few miles out of the Pembina field. The 
line was welded and doped out in the early part 
of July. 

Section 5, the Montana lateral, traversed 
some of the most scenic country in the southern 
Alberta foothills. Favored by remarkably good 
weather from kickoff on June 1, the job was 
completed on July 15 for average of 114 miles 
a day. Terrain, however, was not so favorable. 
Long, steep grades up and down the foothills 
were principal obstacles. A special hazard was 
the presence of many underground springs that 
often would gush out near hill tops. 

A valve setting innovation was introduced on 
this section. The concrete seats were poured in 
open ditch before the pipe was welded. This had 
the double advantage of permitting easier work- 


November 1961 293 


Pipeline Engineer 





ving the pipe to be lowered directly motely for some stations and operator assist- 
ks instead of being suspended for ance is provided in others. Exact mode of 
operation depends upon the type of compres- 
sor involved. In the case of reciprocating units, 
Compressor Stations discharge pressure is maintained by engine 
speed control and selection of the number of 
here will be four compressor sta- units on line. The desired set-point is tele- 

Alberta-California system with 16 metered to unattended stations and set in 

mately. The first station is at Crows- manually at others. Attended stations have pro- 

Alberta-British Columbia border. visions for future unattended operation. When 

; at Samuels, Idaho, between Sand- more than one compressor unit is in operation, 

sonners Ferry. Wallula station is small and different offsets are injected in each 

lla Walla and Pasco, Wash., and governor to prevent resonant-speed effect. 

ion near Chemult, between Klamath A secondary control maintains load at or near 

id. Ore. rated torque over expected ranges of flow and 

Wash. is field operating headquar- pressure by changing pocket clearances. Pocket 

fe Gas Transmission and Antioch, clearance changes are provided only at periodic 

Pacific Gas & Electric. Crowsnest intervals so there will be no interaction with 

anned, the others are controlled the primary control loop. 

from Spokane. Spokane, however, Proper clearance for rated torque is derived 
tructions over the communications from a plotter-controller built around a con- 

owsnest. There are no stations in ventional X-Y plotter. In place of the normal 

present. writing stylus in the plotter, a contact stylus 

station. with a total of 13,600 hp is lowered onto the etched boards that contain 
the families of torque curves for the compres- 
sors. 

A different type of control varies engine 
speed of the turbine-driven compressors. Also, 
there is an engine panel with outputs to con- 
trol pre-lubrication, starting air, ignition, fuel 
gas, pump valve and pocket setting. 

The control system is designed to accommo- 
date as many as 98 remote stations, each having 
up to 14 data points, 14 control points and 44 
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Four 3400-hp gas engine driven 
cating type compressors have been 
his is the only station pumping gas 
\itial phase of operation. The other 
der construction, however, and soon 
line. 
vill have one 6000-hp gas turbine 
trifugal compressor. 
have two 5000-hp gas engines 
fugal compressors. 
will have two 5000-hp gas 
centrifugal compressors. 
will have a control panel that 
lown should anything serious go 
though the units are being remotely 


Spokane. 
Control Center 


center at Spokane provides for 
isory control of compressor sta- 
ijor meter stations. Design of the 
des for additional compressor sta- 
iture. 
ontrol concept is one of local auto- 
at each compressor station to 
set-point established by super- 
|. Supervisory equipment scans 
all remote points, and only about 
equired for updating data, alarms, 
ators and other information from 
information is presented by means 
pewriters, digital visual display 
status-alarm lights arranged for 
erator convenience. Five pipelayers lower Somastic-coated pipe into 
tion automation is controlled re- trench near Maxwell, Calif. 
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status and alarm points, or any equivalent com- 
bination of this total. 

The telemetry portion of the system employs 
a design to insure fail-safe operation even 
should there be communication, component or 
power failure. Data conversion — analog-to- 
digital or vice versa —is accurate to one part 
in a thousand and message transmission ac- 
curacy is absolute. 

Possible maintenance and service difficulties 
are minimized by plug-in logic boards. All sys- 
tem functions are accomplished by a series of 
standard etched phenolic boards. Standard 
maintenance includes use of a built-in marginal 
test circuit. Here two primary operating volt- 
ages are lowered so that any marginal opera- 
tion becomes apparent immediately. As a 
further service aid, a standard universal test in- 
strument is being provided that will make it 
possible for non-technical personnel to main- 
tain the equipment. 

Of particular interest to the pipeline industry 
are the considerations given in the design to 
anticipate control developments including com- 
puter control. High-speed data transmission and 
interrogation, high data density, computer code 
language and other techniques made possible by 
solid-state circuits are being used for compati- 
bility with modern general-purpose digital com- 
puters. 

New to this particular control system are the 
pocket clearance computer, centrifugal com- 
pressor control, the manner in which total con- 
trol is being effected and the extent to which 


SIE Div. of Dresser Electronics, designer and 
builder, has gone to make maintenance and 
service easy for the non-technical man. Other- 
wise the system is probably no more advanced 
at this time than some others now in operation. 
However, future additions may change this pic- 
ture rapidly due to PG&E’s thinking on total 
line control and the work being done with 
Dresser/SIE and the research group employed 
by the latter, Texas Research Associates. 


Communications System 


A company-designed, owned and operated 
microwave communications system has been in- 
stalled on the U. S. portion of the pipeline. In 
Canada, microwave and wire circuits are being 
leased from the British Columbia Telephone Co. 
and Canadian Pacific Railway. 

These are the types of circuits on the U. 8. 
microwave system: (1) dispatcher, (2) remote 
control of individual compressor on a fail-safe 
basis, (3) supervisory and control, (4) tele- 
metering, (5) maintenance, (6) VHF mobile 
radio, (7) administrative communications, (8) 
teletype and (9) facsimile. 

The microwave system is composed of 24 
backbone microwave sites, 10 spurs and 16 
VHF base stations to provide these services. 
A mobile relay option in the VHF system ex- 
tends the range of mobile radios in their respec- 
tive operating areas. The mobile system, in 
conjunction with the pipeline microwave net- 
work provides communications between each 
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Pipe was double-jointed, cleaned, internally and externally coated at this Winona, Wash., plant. 
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apping pipe trenchside on the Livingston Range near Blairmore, Alta. 


nd control centers at Spokane and 


ety-six vehicles are equipped with 


LA 
| 
I 


for management and mainte- 
In addition, there are 11 port- 
crowave RF equipment operates 
region and provides 1 w into the 


em. Motorola also furnished radio 


ers, antennas, VHF mobile radio 
ons on an EF&I basis for the 
the system. Lynch Communica- 
nc. supplied the solid state radio 
iipment, type B910, including 
hannels, tone equipment, sub- 
telephone system. SIE Div. of 


tronics, as has been mentioned, 


try and full supervisory remote 
ent. Noller Associates furnished 
arms. Graybar Electric Co. in 
viding accessory items such as 

sets, teletype machines, EMX-2 
party line dispatching 
ringdown converters, contracted 
the Lynch multiplexing and tone 
he PGT portion of the system. 
exing equipment provides up to 
the 60 to 552-ke spectrum with- 


apters, 


cillators or supergroup equipment. 


capable of being expanded in the 


ke spectrum to provide a total of 
communication channels. 
ltiplex system was designed to allow 


above 58 ke and data circuits 


rovide maximum utilization of the 


trum. Teletype and telemetry in- 
insmitted via the tone multiplex 


equipment. Tone equipment is applied directly 
to radio baseband frequencies with approxi- 
mately 50 channel capability below 58 kc. Direct 
modulation of the tone channels to baseband 
frequencies eliminates additional voice chan- 
nels normally used to introduce data informa- 
tion to the microwave system. 


Underground Storage 


As an important adjunct to the pipeline sys- 
tem, Pacific Gas & Electric Co. will place in 
operation this month (November) one of the 
largest capacity underground storage fields in 
the U.S. for peak shaving. McDonald Island gas 
field northwest of Stockton, under development 
for some time as a storage reservoir, will have 
a working storage capacity of 30 billion cu ft 
and ultimately be able to deliver 400,000,000 cu 
ft a day. Initially, it will deliver about 75,000,- 
000 cu ft a day. 

PG&E acquired the field from Standard of 
California in 1958 and began injecting gas into 
several of the existing wells, at the same time 
initiating a program of repairing the wells. Now 
nearing completion is a building to house a 
2000-hp motor driven compressor, that will in- 
ject gas into the reservoir, gas dehydrators, 
scrubbers, and a 60,000-v electric substation. 
The building is on a concrete platform 17 ft 
above ground as a safeguard should the levees 
that border the island fail. Supports are 137 
piling sunk 60 ft inte the sandy soil. Another 
compressor 17 miles west at Brentwood Termi- 
nal station boosts gas through an 18-in. line to 
McDonald Island. 
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Trencher easily marches along west of Calgary in 
eastern foothills of Rocky Mountains where there 
was no interference from rock. 


Contractors 


Contracting firms participating in the gigan- 
tic Alberta-California pipeline, which will cost 
in excess of $308,000,000 are: 

Bechtel Corp. and Canadian Bechtel Ltd.: 
engineering-management services. 

H. C. Price Co.: 296 miles of main line from 
Antioch, Calif., to the Oregon line; 146 miles of 
mainline from Rosalia, Wash., to the Idaho- 
British Columbia border; Somastic coating of 
pipe for the California section and for some of 
the river crossings. 

Western Pipe Line Inc. and J. P. Neill and 
Co. (joint venture): 468 miles of main line 
from California-Oregon border to Rosalia, 
Wash. 

Majestic Contractors Inc.: 113 miles of main 
line from Alberta-British Columbia border to 
Priddis, Alta. ; 63 miles of main line from Rocky 
Mountain House, Alta., to west of Cynthia; and 
38 miles of 22-in. lateral from Rocky Mountain 
House to Homeglen-Rimbey gas field. 

Alberta Consolidated Pipe Line Builders 
(joint venture of Mannix Co. Ltd., Piggott Con- 
struction Ltd., Banister Construction Co. Ltd., 
and Marine Pipeline & Dredging Ltd.): 113 
miles of main line from Priddis to near Rocky 
Mountain House, Alta. and 64 miles of 16-in. 
delivery lateral from Blairmore to Carway, 
Alta., near the Montana border. 

Piggott Construction, Ltd.: 43 miles of 20-in. 
northeast of Kaybob, Alta. 

Dutton-Williams Bros. Ltd.: 62 miles of main 
line from West Cynthia to west of Whitecourt, 
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Automatic joiner applies Somastic coating over joint 
welded in the field... taking 4 min compared with 
40 min by older manual method. 


Alta.; then 20 miles of 22-in. lateral to White- 
court field. 

Price-Poole of Canada Ltd. (joint venture of 
H. C. Price of Canada and Poole Construction 
Co.); 107 miles of main line from Crowsnest 
Pass, B. C., to Idaho border at Kingsgate- 
Eastport. 

Hood Corp.: crossing of San Joaquin and 
Sacramento rivers and Sherman Island. 

Henuset Bros. Ltd.: lateral lines in Canada. 

Kaiser Corp.: Wallula and Yamsay stations. 

Eichleay Corp.: Sandpoint (Samuels) station. 

Thomas Contracting Co.: line testing in 
Idaho, Washington and Oregon. 

Mannix Co. Ltd.: line testing in British 
Columbia. 

River Construction Co.: Kootenai and Pend 
Oreille river crossings. 

Missouri Valley Dredging Co.: Snake River 
crossing. 

Stanley-Bledsoe Corp.: double-jointing, yard- 
wrapping, internal-coating on Western-Neill 
spreads. 

L. C. Russell Co.: internal coating. 

R. F. Walsh Co.: internal coating. 

Dunn Bros.: stringing. 

Canadian-Parkhill Pipe 
stringing. 

Bigge Drayage Co.: stringing. 

Motorola Communications & Electronics: 
microwave system. 

Lynch Communications Systems, Inc.: multi- 
plexing system. 

SIE Div. of Dresser Electronics: controls 
system. 


Stringing Ltd.: 





by Frank H. Love 


Oil Lines Gain, 


verall Construction Drops 


onstruction has declined rather 
vear compared with 1960 but is 
than 2000 miles ahead of 1959. 
eage laid in Canada and a rise in 
ne construction have given 1961 
biggest boost. 
24,541 miles of pipelines have 
or are under construction for 
s ending Oct. 1. There were 31,376 
corresponding date a year ago. 
construction, declines were wit- 
United States and internation- 
exceeded expectations. 
ipeline construction in the U. S. 
ternationally and showed a gain 


ines gained in the U. S., interna- 
n Canada. 
k calls for 31,076 miles of new 
ected compared with 34,730 miles 
iccording to PIPELINE ENGI- 
al construction report based on 
by operating companies and by 
encies in countries where the 
lustry is nationalized. 
nies expect an increase in con- 
re will be some decline interna- 
he heaviest loss will be in Canada, 
had an especially good year. 


ve are presenting our statistical 
ifferent form, and information on 
rsepower installed and proposed 
ire 
important to point out again 
‘pipelines planned or proposed” 
vs projects that will not be con- 
ring the next 12 months, nor even 
sequently, there are never as many 
eline laid as there are projected. 
ike several years to come to frui- 


Pipelines built or under construction 


(as of Oct. 1, in miles) 

1960 

U.S. 15,353 
Canada 908 
International 15,115 
Total 31,376 
GAS 1960 
U.S. 11,273 
Canada rf 490) 
International 6,132 


Total 17,895 
PRODUCTS 1960 
U.S. 3,354 
Canada none 
International 2,319 


Total 5,673 
CRUDE 1960 
U.S. 726 
Canada 418 
International 6,664 


Total 7,808 


Pipelines planned or proposed : 
1960 
U.S. 11,297 
Canada 8,167 
International 15,266 


Total 34,730 
GAS 1960 
U.S. 6,371 
Canada 2,242 
International 9,527 

Total 18,140 
PRODUCTS 1960 
U.S. 2,940 
Canada 2,734 
International 1,110 

Total 6,784 
CRUDE 1960 
U.S... 1,986 


Canada 3,191 
International 4,629 


Total 9,806 


1961 
11,125 
2,333 
11,083 
24,541 
1961 
7,113 
1,200 
1,842 


10,155 
1961 
2,575 

252 
2,349 
5,176 
1961 
1,437 

88] 
6,892 


9210 


1961 
12,725 
3,941 
14,410 
$1,076 
1961 
8,515 
805 
8,568 
17,888 
1961 
3,773 
none 
3,335 
7,108 
1961 
437 
3,136 


2,507 


6,080 
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Statistical tables on “Pipelines Built and 
Underway” and “Pipelines Proposed or 
Planned” follow mo 


eventually may be abandoned. So 
are under consideration, however, 
should be included in the report. 
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“SCOTCHKOTE™ 
new 100% epoxy 


corrosion protection 


Available NOW from the 
Pipe Coating Division 
of the H.C. Price Co. 


@ Plant application to steel pipe 


® Quick, efficient field coating of joints and fittings 


“SCOTCHKOTE”’’* Brand Protective Resin 101, applied by 
the Pipe Coating plants of the H. C. Price Co., 
offers truly superior corrosion protection to steel pipe 
and fittings, plus the advantages accruing from 


a very light and extremely tough coating. 


mark of 3M Co., St. Paul 6, } 
pipe coating division 


HOME OFFICE: Price Tower « Bartlesville, Oklahoma 

CABLE ADDRESS: HCPCO 

GULF COAST PLANT: P.O. Box 263 « Harvey, Louisiana 

EAST COAST PLANT: P.O. Box 6120, Bustleton « Philadelphia 15, Pa. 
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PIPELINES BUILT OR UNDERWAY 


| Diam. | 
Crude Products Gas | In | Location Completion Cost 
| 
} 
| 
| 


Act Oils, Lt 
Montre 


Alamo Gas Sur 
San Ant 


Alberta Gas Trunk e Co. Lte ) | Coleman to Rocky Mountain House to 
Calgary, A | Windfall, Alta 
| Bermis to Carway, Alta 
Cochrane to East Calgary 
Rocky Mountain House to Rimbey 
Cochran, Crossfield, Windfal!, Alta. | $89,000,000 


Alberta Natu ; British Columbia Alberta Border to British 1961 $34,024,000 
Calgary, A | Columbia Idaho Border | | (Canadian $) 


American Independe ( | Wafra field, Neutral Zone, to Mina -- 
San Fra Abdullah, Kuwait 


American | " 2 L | Krotz Springs to Lawtell, La $2,000,000 


Dotr 
Det 


American 


Chicag 


American Pe 


Da 





| 
Anadarko P ) mpany | Gathering Facilities in Kansas, Oklahoma, Texas 
Panhandle Eastern Subsidiary - | Spivey, Kansas to El Dorado, Kansas 
Kansa 


Arabian American ¢ Loops between Safaniya and Khursaniyah, 
Dhat Saudi Arabia 
Offshore Safaniya 
Abqaik to Ain Dar, Saudia Arabia 
Arapahoe P Miscellaneous lines } $235,000 
Palat | 


Arkansa a Brashears to Cannon Creek, Ark $375,000 


Fayettev 


Ashland Ol! & R g ( | Blaine, Ky., to Catlettsburg, Ky 
Ashland 


Atlantic Se Between Granite and Owings Mill, Md 
Charle 


Attock 0 | Dhulian field to Morgah 
Mores 


Basrah Pet td Zubair to Fao, Iraq 
Lond Gathering lines, Rumaila field, Iraq } 

Rumalia field to Basrah | 

Belle Fourche Pipe Raven Creek field to Donkey Creek, Wyo. 2/61 

Casper, ¥ | Donkey Creek to Fiddler Creek, Wyo | 2/61 | 

Fiddler Creek to Osage, Wyo 8/61 $1,900,000 


Cor 





Bitumino 


Calga 


Bi-Stone Fue we 7 Z | 


Border Ga 


san A 


Britamoll 
Calga 





British ( Oil Transmission Co., } - | Gathering System and lateral to serve $8,000,000 
(Sun. f r Natural Gas | | | Blueberry field of northeastern B. C. 








The Buckeye P e Co | | | Flint to Bay City, Mich 
Lima . Lima, Ohio, west 
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PIPELINES PROPOSED OR PLANNED 





Crude | Products | 


} 


| | 


| 
Location 


Fort St. John area to Bella Coola, B. C 
Southwest Texas to San Antonio 


Kessler to Consort, Alta 
Buck Lake and Wayne, Alta 


Holly Ridge Field, La. to Main Line 


Mt. Pleasant to Grapevine, Texas 


Northern Safaniya to Southern Safaniya 


Fayetteville, Ark. to Hebbard Setting 


Loudon County, Va., to Howard County, Md. 


Bethel, West Anderson County, Tex., to Merit, Hunt County, to 


Savoy, Fannin County, and to McKinney and Denton 


Athabasca oil sands in northeastern Alberta to Edmonton 


Gathering lines in Webb, Zapata, Starr, Jim Hogg, Brooks, 


Zavala, Maverick and LaSalle counties, Texas 


Rimbey field to Edmonton 





areas 


Dimmit, 





HP added | 
last 12 | HP 
| months Planned 


$1,500,000 


$2,500,000 











$80,000 
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Pipe line engines by Nordberg 


Nordberg engines are a sound investment in long term pipe line power. 
Consult Nordberg on your crude, products or gas pipe line programs. 


ois 


'ORDBERG MANUFACTURING COMPANY 
MILWAUKEE 1, WISCONSIN 


NTA . CLEVELAND e DALLAS e DULUTH » HOUSTON © KANSAS CITY . MINNEAPOLIS 


NEW ORLEANS o NEW YORK « ST. LOUIS > SAN FRANCISCO * TAMPA 


¥ASHINGTON ° TORONTO . VANCOUVER . JOHANNESBURG © LONDON MEXICO, D. F 
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The firing line welds multiple 
pipe joints for one of That’s Vienna, Illinois, a key point on Trunkline Gas Company’s main line 
a bringing natural gas from Texas and Louisiana to midwestern customers. 

The snaking operation you see here took place in late spring of 1961, as 
Trunkline sped ahead with the construction of 154 miles of 30-in. x .361-in. 
main-line loops. Pipe for this 21-mile spread, extended north from Vienna, was 
supplied by Bethlehem Steel, and laid by Western Pipe Lines, Inc. We also 
furnished the pipe for Trunkline’s 20-mile loop north of Oak Grove, Louisiana, 
where Panama-Williams, Inc., was contractor. 

These days you can find Bethlehem High-Test Line Pipe on more spreads 
than ever before. That’s because we recently expanded our output to meet the 
increasing demand for top-quality line pipe in diameters clear up to 42 in.! 

Bethlehem Steel offers a full line of line pipe: From Sparrows Point, Md.— 
continuous buttweld from !5 through 4 in., nom., and electric resistance-weld 
from 5% through 16 in., OD. From Steelton, Pa.—electric fusion-weld from 18 
through 42 in. OD. All Bethlehem line pipe meets appropriate API standards. 


BETHLEHEM STEEL COMPANY, Bethlehem, Pa. Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 














’ RN GEAR SERVES THE PETROLEUM 
txAL GAS INDUSTRIES 





HERE'S WHY WESTERN-GEAR PIPELINE 


-o.# 


DRIVES ARE.IN WO LD-WIDE SERVICE 


Outst ds of relia “ie AG under al types of operatina conditions*with a minimum of 


Lot 


mainte ttention have established Western Ggar pipeline’ drives as the standard of comparison in 
the in iability doesn’t4just happen...it requires top engineering and manufacturing techniques 


teame id experiences in all types pt Pipel drive requirements. t 


Check rtant features found in every Ww 6 special systems to meet any installation requirement. 


pipet : : 

-—. 6. Rigid quality control: close tolerances, mill-to- 
1. Pre facture: assures’ quiet ona finished product material inspection including. mag- 
peak e to 997%. netic and ultra-sonic surveys where necessary. 


a yO nelical gearing? precision | hobb A a. Unsurpassed experience:scores of single or mul- 
ae shav igh alloy Stee! forgings, heat trea “tiple stage drives.in world-wide service— Transwestern, 
yr lable service, - ie Columbia=Gulf, TexaseEastern, Transmountain, War- 
3. Slee surnal bearingss babbitte _ ren Petroleum, Union Oil, Trans-Arabian, Petroleos 
alloy, icked. Larger units have te ‘Mexicanos, . Spanish Pipeline, Richfield Oil, Great 
caps f essibility, ~ Lakes, Mid-Valley and others. 


4. Rug igs: cast or fabricated, depen og For. complete inforroatiqn on Western Gear pipeline 
unit siz is internal rib ° drives, write, wire or phone: 


aans ide pt tak ROMEO = WESTERN GEAR CORPORATION 
Oa saat ; var m industrial Products Division 
: : ~P.O. Box 126, Belmont, Calif. 


53 Flex ations sys- 
LYtel 3-7611 


tems: gral type or 


~ 


“G PIPELINE DRIVES ARE BACKED BY 70 YEARS OF SERVICE TO INDUSTRY 
" di 
On the long run... QUALITY COSTS YOU LESS! | 


- 


it} ij I q . Western Gear hi-speed unit boosts 600 RRM-925 HP at 
ae engine input to a 3550 RPM centrifugal pump at a pumping 

il 3 j station merican Independent Oil Co. in Kuwai om 

i MN Ne Wi) 2 One of 2 Western Gear Mode! 300HS150 units in hed ‘for 

Ne El Paso Natural Gas Company in its Leupp, Arizonas 
5750 HP from 1200 RPM electric motor to 8500 RPM Setrifs- 
gal compressor. , 

. One of 20 two-stage hi-speed drives which step up 5000 HRP 
327 RPM engines to centrifugal compressors at 6055 RPMS, 
for Columbia-Guif. L 22 

. Western Géaf speed increasers like this are used exclusively 
on Mid-Valley’s 1,000-mile pipeline. A total of nine 1200 HP 
450/3600 RPM and seventeen 1700 HP 327/3600 RPM units 
are in sérvice. 

WESTERN GEAR DRIVES HAVE BEEN SELECTED 
FOR THE NEW CALIFORNIA-ALBERTA GAS PIPELINE 
FEATURED IN THIS ISSUE OF Petroleum Engineer 
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One of two 660 HP engine-compressor packages on 
Gulf Coast offshore platform of a major oil company. 





White’s single responsibility covers 
Engine and Compressor ALL THE WAY 


White-Superior 200/1000 BHP Compressors 
are designed for exact match with Superior medium 
speed gas engines. Both units are precision built to 
identical standards at White in Springfield. White 
therefore assumes complete and undivided respon- 
sibility for ali vital parts on its direct-driven, bal- 
anced opposed engine-compressor sets. 

Single responsibility all the way starts with pre- 
engineering (selecting the right combination for 
your job) . . . extends through manufacturing, 
the installation alignment check-out and start-up. 


= 
White Diesel 


ENGINES / COMPRESSORS 


November 1961 


White also provides on-the-job training of your 
personnel for proper operation and maintenance 
of complete unit. You'll find factory service and 
parts readily available from White’s extensive 
field service organization. 

Two, four and six-cylinder, single or multi-serv- 
ice compressors are available properly packaged 
(see list) and ready for service. For engineering 
assistance or Bulletin 124, contact nearest White 
representative or write today to White Diesel En- 
gine Division, Springfield, Ohio. 





WHITE’S AUTHORIZED PACKAGERS 


Guy T. Martin & Co., Inc. 
Stearns-Roger Mfg. Co. 
Southwest Industries, Inc. 
Southwest Barber, Ltd. 
Stearns-Roger Engr. Co., Ltd. 











For Further Information on Advertised Products Ses Reader Service Card 











BEATS DEADLINE 45 DAYS ON 
191-MILE PIPELINE WITH 4 
BARBER-GREENE DITCHERS 
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H. C. Price Co. takes 11,000-ft. mountain slopes, snow, solid rock and dust 
in stride to complete *3,000,000 gas distribution system. 


The H. C. Price Co., Bartlesville, Okla., beat a 
contract completion date by 45 days on a 
$3,000,000 Colorado gas distribution system with 
an assist from a fleet of four Barber-Greene 
Ditchers. 

Supt. Spike Adams used a Barber-Greene 774 
on his 95 mile main line section of the 191 mile 
project. The 774 dug all the trench a ditcher was 
able to handle on the route which crossed 11,000- 
ft. Grand Mesa Mountain. The machine worked 
up to 12 hours daily, seven days a week on steep 
slopes, in rock and boulders and through snow 
atop the big flattop. 

Supt. Darold Worley of the distribution spread 
used three Model 772’s to dig 80% of 96 miles of 
trench for the distribution lines and says: 


“We were very pleased with the trench-open- 
ing speed of our Barber-Greene 772’s. Ability to 
control digging wheel and track speeds inde- 
pendently helped us handle toughest digging 
faster. The independent hydraulic conveyor drive 
let us work tight quarters easily while keeping 
spoil the proper distance from the trench. Re- 
pairs were no problem. One 772 dug 25 miles and 
all we replaced was a rock guard and a hydraulic 
pump part.” 

See your Barber-Greene Distributor for details 
on the only modern pipeline and utility ditcher 
line. Exclusive dual-range Hydra-Crowd trans- 
missions let Barber-Greenes trench faster in all 
working conditions and simplified design make 
them the easiest ditchers to maintain. 


ONE OF PRICE’S THREE Model 772 
Barber-Greene Ditchers, opposite page, 
is shown opening distribution line 
trench. These machines, all with 5'-ft. 
wheels, dug 80% of 96 mile phase of 
contract. 


ONLY DITCHER in main line spread 
was this rugged Model 774 that dug 32 
miles of 40 x 26” trench across snow- 
capped mountain, on rock-ribbed slopes 
and in extremely dusty conditions. 


PERFECT CONTROL of spoil is shown 
here as Model 772 works close to poles 
in alleyway of one of six communities 
served by Rocky Mountain Natural Gas 
Company’s new system. 


Manufacturer of the only modern ditcher line 


Representotives in Principol Cities of the World 


Barber-Greene 


Main Office and Plant A U R oO R A, 


@ 


TCLINOUS, U.S. A. 


Other Plants: DeKalb, Milwaukee, Detroit, Canada, England, Brazil, Australia 


Crawler or rubber-tired Barber-Greene Vertical 
Boom Ditchers cut low cost trench from 512 to 
24-in. wide and to 7-ft deep. Model 784 is shown. 


CONVEYORS 4 
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DITCHERS 


ASPHALT PAVING EQUIPMENT 


For Further Information on Advertised Products See Reader Service Card 














Location | Completion 


Butte Pipe 
Houstor 


California Ga 
s Ange 


Calnev Pipe | Las Vegas, Nev., to Colton, Calif 


Coltor 


Canadian Ind 
Cals 


Aiken to Camden, S. C 


Carolina Pipe 


bia 





Cartier Gas 


nt 


Near Tuscola, to Mattoon, Illinois 
Near Macon, Moweaqua, Blue Mound and 
Assumption, III. 
Replacement to bypass Kansas, II! $578,680 


Central Iilin 


Champlin O Dover-Hennessey fields to Enid refinery 
1, Ok Nebraska side of Missouri River, near Sioux $1,571,000 
City, lowa, to South Dakota side 


Cities Service Pik Near Neosho and Springfield, Mo 
Bartlesv | Near Vinita, Okla., and in Pawnee, Nowata, 

Osage, and Grant counties, Okla 

Barber, Marion, Grant, Finney counties, Kan 

Buchanan and Doniphan counties, Mo 

Joplin, Mo. 

Replacement in Joplin, Mo.; Loop line in Gray 
County, Kan.; from Grady County to 
Comanche Co., Okla.; Franklin County, Kan. 





Citizens Gas & Worthington to Indianapolis, Ind 
Indiana 





Coastal Tran 


al 


Cotorado Gas T 


rad 
) 


Colorado Inter 


( ra 


Colorado Oil & 


i | P 
Colorado-Wy | 4 | 3,4 Main lines to Niwot and Valmont, Colo 


Venv 16 Henderson to Louisville, Colo 


4 Main line to Erie, Colo. $1,006,000 


Columbia Gulf n Terrebonne Parish, St. Mary Parish 
Houst | Jefferson Davis Parish, Louisiana 





Compagnie d'Ex 


Pa F 





The Consumers ( Alexandria to Hawkesbury, Ont., Canada 
T t Arnprior to Renfrew, Ont., Canada 


Continental P ' Grand Isle to Golden Meadow, La 
Ponca Cit , Kingfisher gathering system $17,502,599 
(combined with 


Glacier Pipe 
Line Co.) 
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PIPELINES PROPOSED OR PLANNED 


HP added 
Diam last 12 HP 
Crude Products Gas In Location months Planned Cost 


900 $170,000 


Mexicali to Los Angeles 
Morinville to Westlock Viking San field 


Montreal to Quebec City 


Pana to Assumption, II! 

Glasford to Canton, III 

Williamsville to Beardstown, III 

Near Windsor, III 

Replacement from Pana, to Shelbyville. II! $1,894,456 


New Line in Barber and Grant counties, Kar 


New Line in Nowata and Grant counties, Okla 


In the Texas-Louisiana area 
Ignacio-Bla area to Climax, Lake County $7,000,000 


Green River, Wyo., to Provo, Utah 

Texas Panhandle to Southeastern Col 

Southeastern Colo. to Pueblo to Denver to Trinidad. Colo 
Bivins to Fourway, Texas 

Gathering systems 


Gathering systems 


Gubik field to Fairbanks, Alaska 


10,500 
Ohanet field to in Amenas, Algeria 


n, Ont., Canada 
n Line to Malton, Ont., Canada 


$567, 87¢ 
(combined with 
Glacier Pipe 
Line Co.) 
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PIPELINES BUILT OR UNDERWAY 


rane 


Cosden Petr 
Big St 


Council for Mut E Assistance 
(Russia a 


Dixie Pipeline 


East Ohio Gas 
Cleveiand 


El Paso Gas Supr 


El Pas 


El Paso Natur 


EI Pas 


Empresa Na 
Madrid 


Empresa Na stroleo (Chile) 
antiag 


Esso Sociedad Ar 


Buen A 


ENI (italian Gove 
Milan, It 


Equitable Ga 
Pittst 


Esso Standard 


New Y 


Federated Pipe 


Calgary 


Cie. Francaise d 


. . 
Par F 


Gases Natur 


New Y 


Gas Trunk | lumbia Ltd 


Van 


Gaz de Fran 
Paris Fr 


Gillette Pipe & W. A. Hartwig Inc 
Bil , 


Glacier Pipe 


Great Northern 
St. Pa 


Crude 


Products | 























| 
| 
| 
| 


Big Spring refinery to Gulf’s Coahoma Station 1960 


Location | Completion Cost 


Field gathering system UC 
For Trust Pipe Line Co. uc $602,000 
Czechoslovakia, Poland and Hungary portions of uC 

Comecon system. Russian portion shown 

under USSR | 
$43,000,000 
icine 10 stations 
| 7 terminals) 


Mont Belvieu, Tex., to Raleigh, N. C. 


Portage County to Geauga County, Ohio 


EP (NW) 26-in. main line to South Tacoma 

Mobil Oil Co., Pecos, Texas, to Santa Rosa plant 

Keystone field to TXL line 

30-in. San Juan main line to Snowflake meter sta | 

16-in. Jal-EP line to near Clint, Texas $8,681,850 


Magellan fields 

Challaco to Puerto Rosales 

Genoa, Italy, to Aigle, Switzerland, to Ulm-Iingle 
stadt-Stuttgart, Germany 

Blacksville, Monongalia County, W. Va. to Pratt 


Station, Greene County 
In Greene County, Pa 


Zeiten field to Gulf of Sirte 


| Fort Assiniboine to Judy Creek | $1,183,300 


Miscellaneous gathering systems 


From Hassi R’Mel to Haoud-el-Hamra station on| 
Hassi Messaoud-Bougie pipeline 


Cicuco field to Barranquilla 


North Jedney field to Beg field to Blueberry field; | $19,100,000 
Boundary Lake to B.C.-Aita. boundary | (combined with 
Saratoga Proc.) 





General transportation network 


- | 
Roundup to Billings to Laurel, Mont., then to} 
Byron, Wyo.; Carway to Cut Bank to Roundup to| 
Ivanhoe to Cat Creek, Mont.; plus central — 
| 
| 


gathering lines 
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PIPELINES PROPOSED OR PLANNED 


HP added 
last 12 HP 


Crude Products Gas Location months Planned 


100 


Live Oak County to Sonora, Sutton County, Texas 


Puckett Line tie-in to Goldsmith plant to Eunice-Plains loop $2,335,840 
83,640 $27,645,760 

Thistle, Utah, to California-Nevada border 

Permian-San Juan loop 

Pacific Gas Transmission line to Spokane, Washington 

PGT 36-in. line to Bend and Klamath Falls, Ore 

Coquat to Sonora, N. M 

Keystone main line station to El Paso, Texas 

New Mexico loops 

Skelly plant to Eunice loop line 

Gallup station to Valve City 

New line between South Sawyer and Sinclair plant 29 

From Olympia lateral to Bremerton, Wash $61,265,569 


Malaga to Puertollano, Spain $10,000,000 


Greene County, Pa. to Hartson station, Washington County, Pa $1,985,000 1,000 | $415 000 
| 


$2,319,400 


Dead Horse Creek field to Casper, Wyo 


Extension to Lignite field, Burke County, N. D 





Pipeline Engineer November 1961 





Maintain maximum throughput 
with Texaco Rust Inhibitors 


Texaco Rust Inhibitors keep pipelines completely 
free of rust and scale. One injection point protects 
1,200 miles of line. 


Actual in 
of conti 
Inhibitor 
one 1nic 


ests prove that even after three years 
pipelines protected by Texaco Rust 

bsolutely no signs of corrosion. Only 

as needed to protect up to 1,200 


miles ( 


Will not react with metals. TRI-182 plates out in an 
invisible protects all metal surfaces through 
which tl | product passes. Oil-soluble and polar 
by nat R1-182 does not react chemically with 
metals. ) | it adversely affect the performance of 
fuels, ant its, scavengers, inhibitors, dyes, and 
TEL use yleum products. 

Protects refinery tankage and tankers. TRI-182 


works e in protecting refinery tankage and 
tankers orrosion. Addition of Inhibitor into 


‘ 1 2 Further Information on Advertised Products See Reader Service Card 


refinery blending tankage protects both tankage and 
line. Flotation method of application is recommended 
for tankers. 

For specifications and details on application, write for 
Technical Bulletin TRI-182. Address Dept. OGP. 
Texaco Inc., Petrochemical Sales Division, 135 East 42nd 
Street, New York 17, N. Y. or 332 South Michigan Ave., 
Chicago 4, Ill. Dept. OGP. 


Tune In: Huntley-Brinkley Report, Mon. Through Fri.-NBC-TV 


TEXACO 


PETROCHEMICALS 


TEWACO 


® 


AQUA AMMONIA, ANHYDROUS AMMONIA, NITROGEN SOLUTIONS, 
DIISOBUTYLENE, CUMENE, ODORLESS MINERAL SPIRITS, NAPH- 
THENIC ACID, PROPYLENE TETRAMER, BENZENE, TOLUENE, 
NAPHTHALENE, RUST INHIBITORS, LUBE OIL AND FUEL ADDITIVES. 
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Trans-Canada Pipe Lines Limited Chooses Worthington SUTC's... 


FOR FIRST FULL AUTOMATION 


At central control, the dispatcher 
pushes a button. At the compressor 
station miles away, a solenoid throws 
an air valve. Engine and compressor 
cylinders begin purging... 

At 6 seconds, ignition actuates, fuel is 
admitted and the engine slowly accel- 
erates toward 160 rpm. At 20 seconds 
the compressor cylinders stop purg- 
ing. In 5 minutes, the engine-compres- 
sor is ready to be brought on line. 
This is a glimpse of normal operation 
of Trans-Canada Pipe Lines Limited’s 
Maple Station—the first to be fully 
automated by this pipeline company. 
Three Worthington SUTC engine- 


compressors operate in pre-set se- 
quences according to signals from the 
dispatcher who, though 25 miles away, 
could be a thousand. 

These new SUTC’s have a higher com- 
pression ratio for increased efficiency; 
improved handling of heat load through 
new computer-designed Turbo-Charg- 
ers; and new bearing construction. 
Cylinder parts and Double Deck valves 
were manufactured in Canada. 

The station organization chart shows 
the benefit of these automated SUTC’s. 
This station has no operators. This 
saves initial cost of four houses and 
salary and overhead for the operators, 


For complete information on SUTC’s 
for automated or conventional installa- 
tions, call your nearest Worthington 
District Office. Or write Worthington 
Corporation, Dept. 43-22, Buffalo, 
New York. In Canada, Worthington 
(Canada) Ltd., Brantford, Ontario. 


WORTHINGTON 


PRODUCTS THAT WORK FOR YOUR PROFIT 








PIPELINES BUILT OR UNDERWAY 


Diam 
Crude Products Gas } In. Location Completion 


Gulf Refinir 
Houst 


Houston Natura j Jefferson County, Texas 12/60 
Houst Galveston, Harris, Brazoria, Matagorda, Jackson,| 11 /60-8/61 $2,750,000 
| Live Oak, Wharton and Ft. Bend counties, Tex 
Houston Tex il Cor | | Sales laterals $16,126,000 
t. Pete 
J. M. Huber | Field to gasoline plant system $89,500 
Bor | 


Hudson's B 


Calga 


Humble Pipe | | Parks station to Ector-Crane jct. in Texas 
Houst Baytown to Mont Beiview jct. in Texas 
Bastrop station to Kemper-Satsuma in Texas 
Johnson station to gate plant C 
New Quintana to Refugio, Texas 
New Quintana to Lambert, Texas 


Independent F 
Calgary 


India Governm 
New 


Internationa 
Los A 


Interprovin 


Edm 


In*erstate P | | Merit field-Martinville field, Miss 
hreve | | Cecelia field, La., to junction on present system 
near Breaux Bridge, La 


Iranian Oi! E t & Producing Co 


The Ha 


iraq Petro Kirkuk field to Tripoli, Lebanon 
Lond Offshore in Persian Guif 


Israel Govern Zohar to Dead Sea 
Tel A | 


Jayhawk Pit Haskell and Morton counties, Kan $531,000 
Wichita 


Kansas-( 
( 


Kansas Ga | - | 6.5 4,6 Kingman County, Kan 
Oklahon | 16 4,6,8 Commanche County to Barber County, Kan 
58 16 Sedgwick County to Kiowa County, Kan 


6.2 8,10 To serve fertilizer plant at Hastings, Neb. uc 
17 1%, 2 Almena to Long Island, Kan 7/61 
14.5 1%, 2 To serve field in Red Willow County, Kan 6/61 
10.7 3,4,6 Miscellaneous gathering lines in Colorado, Kansas 1-6/61 
and Oklahoma 








2 = 
Kuwait 0 | | 30 122, 24, 26 Minagish field to Mina al Ahmadi 
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PIPELINES PROPOSED OR PLANNED 


HP added 
Diam last 12 HP 
Crude Products Gas In tion month Planned 
2,500 


$2,750,000 


} 30,000 


n Park-Castle River gas fields to Pincher Creek field 
Alberta 


and Austin, Tex i $248 000 


wer plant at Ashdod Yam 


$951,000 


$1,600,000 
$ 600,000 
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PIPELINES BUILT OR UNDERWAY 


Lone Star Gas 
Dalla 


Long Island Pip 
(Cari M 


New Y 


Louisville Ga 
" 7 


Lo-Vaca Gat 
(Coasta 


Manufacture 


Pittsb 


Marathon Pipe 
Findlay 


Matador Pips 
Denver 


Mesa Pipelir 


Midla 


Michigan W 


Det 


Mid-Amer 
Tulsa 


Mid-Contine 
Ti 


Mid-Saskatchew es Dept 
Royalite 0 
Calgary 


Mobil Interna 
New Y 


Montana-Dak 
Minnea 


Montana Powe 
Butte, M 


Monterey Gas 
Houst 


c 


Mountain 
Rock 


Mustang Fue 
Oklah 


National Iran 
Tehra 


Soc. Nationale des 
Algier 


s d’' Aquitaine 


The National P 
(subsidia 


New Y 


Crude Products Gas | Miles 
51.18 | 
14.53. 
6 30 
23.78 
47 50 


Diam 
In 


18 

8 

16 
6-10 
6-18 


| 


Location Completion 
Palo Pinto to Parker County, Tex 

Carter County, Okla 

Erath to Palo Pinto County, Tex | 

Wise, Brazos, Eastland; Coke to Runnels Co., Tex.| 


Stephens, Rusk, Palo Pinto, Smith counties, Tex $7,400,000 


Meade, Johnson, Jefferson counties, Ky 


Hardin, Jefferson and various other counties in Ky.| $400,000 


Lake County, Ind 


Granville, Ohio $511,000 


Azalea field in Midland County, Tex 
Connection with Magnolia Pipe Line Co.'s trunk 
carrier at Midland 


Miscellaneous laterals in Wisconsin and 
Missouri 


Whiting to Ogden, lowa 


Carson, Winkler, Coke counties, Tex 7-8/61 


McPherson County, Kan 8,51 $1,570,000 


B.A. Knox plant to Velma, Okla 3/61 
Criner to Maysville, Okla 4/61 


Gleneath field, Sask., to South Eureka field, 11/60-6/61 $150,000 
Sask (combined with 

Valley Pipe 

Line Dept.) 


Ohanet field, French Sahara, to Hassi Messaoud 


Carway, Alta., Canada, to Cut Bank, Mont. 1961 


Uinta Basin to Clear Creek, Utah 


Gathering lines in Canadian, Dewey and Blaine 
counties, Okla 


Rey to Meshed, Iran 


Escanaba, Mich., to K. |. Sawyer AFB near 
Sands in Upper Peninsula 


$1,300,000 
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PIPELINES PROPOSED OR PLANNED 


HP added 
last 12 


months 


Hassi Messaoud-Bougie pipeline 
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PIPELINES BUILT OR UNDERWAY 


Natura! Gas P 


Chica 


New York Sta 
Pittst 


Niagara Mot 


yra 


Northern Alt 
Edn 


Northern Ga 


jmana, ™ 


Northern Nat 


maha 


Northwestern F 


t. Pa 


Oasis Group Amerada, Conti 
nental) wit Libyan-Amer 


The Ohio F 


Columb 


Oil India Lim 
(Burma 


Okaloosa ( 


Valpara 


Okan Pipe 


Tulsa 


Oklahoma |! 
(Fish £ 


American fF 
Olympic Pipe! 


seattle, Wa 


Pacific Gas & Ele 


San F 


Crude 


Products 


Gas 


Vv 
V 
a 
V 
Vv 
Vv 
Vv 
v 
v 
V 
V 
v 
v 
‘ 
Vv 
V 
v 


| 
j 
Miles | 


371.2 j 


Diam. 
In. 


30 


Location |Completion 
| 


Wharton, Fort Bend, Harris, Polk, Angelina | 11-12/60 
Nacogdoches and Cass counties, Tex.; Miller, 
Hempstead, Pulaski, White, Lonoke, Inde- 
pendence and Jackson counties, Ark. ; Stoddard, 
Bollinger and Cape Giradeau counties, Mo.; 
Shelby, Moultrie and Piatt counties, III. 
Brazoria, Galveston, Aransas, Refugio, Jim Hogg 10-12/60 
Brooks, Duval and Bee counties, Tex. 3-4/61 
Meade, Clark, Ford, Cloud and Republic | UC 
counties, Kan.; Mahaska County, lowa 
Piatt and McLean counties, II! uc 


Berger compressor station to Dryden, Tompkins uC 
County, N. Y 

Production lines in Madison, Livingston, UC 
Wyoming counties, N. Y. and Cameron, 
Clearfield, Elk, Jefferson counties, Pa. 


Oneida to Rome, N. Y $1,000,000 


Duluth to Silver Bay, Minn 
Menominee, Il!. to Janesville, Wis. 
Ogden, lowa to east of Waterloo 
Near Hooper, Neb 

Near Paullina, lowa 

Near Ventura, lowa 

Near Ogden, lowa 

Near Beatrice, Neb 

Near Mackvilie, Kan 

Near Beaver, Okla 

Central Minnesota 

Southeastern Minnesota 

Eastern lowa 

Southwest lowa 

Central lowa 

Northwest lowa 

Eastern South Dakota $105,000,000 


Dahra area of Libva to Es Sider on Gulf of Sirte 


Meigs, Athens, Hocking counties, Ohio 6/61 
Muskingum and Guernsey counties, Ohio 6/61 
Wayne, Stark and Richland counties, Ohio 1960-61 $590,950 


Nahor to Noonmati to Barauni UC - 


Milton to Ft. Walton Beach, Fla 


New line from Oregon border to Antioch 
Loop line from Berenda to Chowchilla 
Collection lines $61,934,498 
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Crude 


Products 


Gas 


PIPELINES PROPOSED OR PLANNED 


ntgomery, Liberty, Panola, and Harrison 
Slark, Grant and Lawrence counties, Ark 
Clinton, McLean and Livingston counties. 


to connection with N. Y. State 


Gathering system in Rival and Lignite fields, Burke County, N. D 
Gathering system in Glenburn field, Renville County, N. D 


Woodward, Okla., to St. Louis, Mo 


and across Mississippi River to 


serve western IIlinois 


| 


From Ferndale and Anacortes, Wash., to Seattle and Portland 


Kettleman to Morro Bay 

Canadian Main 400 to Redding, Andersen and Calaveras Cement Co 
and from Buckeye-Grimes field to Canadian Main 400 

Loop line from Antioch to Irvington 

Collection lines 


HP added 
last 12 HP 


months Planned 


8,800 


$6,500,000 


$12,000,000 


$160,006 


$19,176,186 
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PIPELINES BUILT OR UNDERWAY 


Panhand 


Phillig 


Pioneer Nat 
A 


Pipeline 


] 


Plateau Nat 


Potomac P 
Ar 


Public Serv 


Pure Transp 


> 
Paia 


Qatar Governn 


Doha 


Quebec Gas T 


tr 


Rangeland P v., Hudson's Bay 
Oil and Ga 


Cfaloar 
Calgary 


Crude 


Products 


Gas 


Diam 
In. 


36 


Location Completion Cost 


Canada-Idaho border to the Oregon 1961 $121,165,000 
California border 


Texas City to Pasadena and La Porte, Tex 


Gathering facilities in Oklahoma, Tex. and Kan 
Gathering facilities in St. Clair, Mich $3,000,000 
(combined with 
Anadarko Pro 
duction Co.) 


From Fox Creek, Alta. to Edmonton, Alta $15,000,000 


Vicinity of Wall station in Pa 

Vicinity of Monroeville Boro, Pa 

From Crayne farm to Gibson station, Pa 
From Aliquippa to Midland, Pa 

From King farm to Gibsonia, Pa 


Gathering system in vicinity of Balzac, Alta 


Hutchinson County to Hansford County, Tex 
Ochiltree County to Hutchinson County, Tex 
Beaver County, Okla. and Ochiltree County, Tex 


From Venezuela's Morichal field in southern 3 $15,000,000 
Monagas State to near Puerto Ordaz 


Charlotte border station to Sunset Road 1960 $107,000 
regulator station, N. C 


Fritch-Turkey Creek gathering system in Tex 
Pan American plant to Ropes 4-in. line 

Near Owens Gin 

Amarillo gathering to trunk line 


Penuelas to Catano 


Stem to Roxboro 
Miscellaneous locations in IIlinois $36,000 


From Dukhan to Doha 


Gathering additions 

Gilby gas plants to R. P. L. trunk line 

Leafland to Medicine River 

Wimborne to Innisfail 

Sylvan Lake area to R. P. L. trunk line 

Caroline area to Garrington | $1,045,000 
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Crude Products Gas 


PIPELINES PROPOSED OR PLANNED 


HP added 
last 12 HP 
months Planned 


26,000 


r, Lahore, Rawalpindi and Wah 


1. to Haven, Kan 
29,200 
s, Indiana, Michigan 


ma, Kansas, Missouri and Iilinois 7,731,000 


and Penn Hills Bor 


Rio de Janeiro to Belo Horizonte. Braz 
Agua Is., Guanabara Bay, near Rio de Janeir 


Caxias refinery 


to Duque de 


Queretaro to San Luis; Salamanca to Lagos-Guadalajara, Mexicc 
Minatitlan to Salina Cruz; Poza Rica to Tampico, Mexico 
Ciudad Pemex to Mexico City $30,000,000 


Near High Pcint and Charlotte, N.C $221,200 


Felmac gathering system to Gaines County 
Martin County, Tex 

Potter and Randall counties, Tex 

Potter County, Tex.. to Helium line 


Tex 


s to Woodland Park, Col $850,000 


Curtis Bay area south of Baltimore, Md., t 


) Dulles Internationa 
Airport at Chantilly, Va 


Quebec to Montrea 


Waterton to Pincher Creek 
Pincher Creek to Carway $1,600,000 
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D E L AV AL, Since 1901, De Laval has helped keep America’ 


strong by supplying high-quality, precision-built 
equipment to almost every industry and service, 


engineered 


In refineries ... power plants ... steel mills... 
dependability mines... waterworks .. . pipelines . . . paper mills 
«+. the armed forces and the merchant marine, 
has help ed De Laval’s engineered dependability has helped 
strengthen our country’s economy and 


keep America strong for 
defenses for 60 years. 


60 years De Laval Steam Turbine Company, Trenton 2, N. J.’ 


BLAST FURNACE BLOWERS 


MARINE PROPULSION UNITS AND AUXILIARIES 


MG-DL-112 


D E LAVAL * 6O YEARS OF CREATIVITY AND QUALITY 


CENTRIFUGAL PUMPS AND COMPRESSORS e TURBINES e IMO® ROTARY PUMPS AND HYDRAULIC MOTORS 
MARINE PROPULSION AND AUXILIARY EQUIPMENT @ HELICAL AND EPICYCLIC GEARS e TURBOCHARGERS 


ther Information on Advertised Products See Reader Service Card Novem ber 1961 Pipeline Engineer 
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PRINCIPALS in the Osage installation, left to right, John Mathews, Panama 
Williams Company, contractors; Augie Stricker, consulting engineer; Mayor 
Urban Marr; Donald Stuart, consulting engineer. Not shown is Joseph E. 


Casey, Vice President of Carlton D. Beh Company, the underwriters of the 
revenue bonds used to finance the Osage system. Total of x-TRU-COAT Pipe, 
installed in 1” to 8” diameters, is expected to reach 180,000 feet. 
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After welding, X-TRU-COAT Pipe joints are primed and 
wrapped with x-TRU-TAPE, sealing out corrosion. When 
welds are completed, the pipe is pulled back, lowered, 
and slid under drives and walks without damage. Strong, Modern, 


Dependabie 


X-TRU-COAT BRINGS GAS TO OSAGE 


Citizens of Osage, Iowa, who until this year 
did not have the advantages of natural gas for 
cooking and heating, have good reason to be 
elated. Natural gas is coming to Osage! Car- 
ried to homes and industry via more than 34 
miles of X-TRU-COAT Pipe, the natural fuel is 
expected to reduce heating costs at least 25%, 
and cooking costs by 50%. Mayor Urban Marr 
and his city council are elated too, at the 
success of their efforts to obtain this com- 
munity improvement. 


John Mathews, of Panama Williams 
Company, contractors installing the gas sys- 
tem in Osage, is elated for another and very 
different reason. He has this to say: “I’ve 
used X-TRU-COAT On many jobs and without 
a doubt it is the best pipe I’ve ever installed. 
It’s very easy to handle and store, and you 
don’t have to worry about heat or cold, coat- 
ing breaks, or holidays.” 


Mr. Mathews says further that the Osage 
installation is typical of many installations, 
in that pipe must be slid through tunnels dug 


nite 


beneath driveways and sidewalks—and that 
he has found that x-TRU-cCOAT will not 
check, scratch, or tear, even in rocky soil. 
X-TRU-COAT’s polyethylene plastic coating, 
in Mr. Mathews’ words, “is there to stay.” 
Even abuse in stringing or backfilling won’t 
damage it. 


All of which means that x-TRU-COAT will 
fully support Osage’s efforts, and the efforts 
of any community, with savings in original 
installation and dependability in service— 
every foot usable when received—every foot 
easy to install, perfectly—every foot perma- 
nently sealed against corrosion and electro- 
lytic action, for long, long service. 


Republic is proud to have shared in bringing 
gas to Osage. If you are interested in a similar 
project, or if you are considering an industrial 
use of pressure carrying line pipe, call your 
Republic distributor. He can cite many case 
histories illustrating the remarkable durabil- 
ity and economy of X-TRU-COAT. 


REPUBLIC STEEL 


REPUBLIC HAS THE FEEL FOR MODERN STEEL 


REPUBLIC STEEL CORPORATION 
DEPT. PL-2692 
1441 REPUBLIC BUILDING « CLEVELAND 1, OHIO 


QO Please send .... reprints of ““The Osage Story.” 
() Have a Republic distributor call. 

© Please send literature on X-TRU-COAT Plastic Coate 
Name Title 
Company 


Address 


City 


»d Steel Pipe. 





REPUBLIC SRK® PLASTIC PIPE has won big acceptance as “the pipe you 
and forget.” For gas, saltwater, and other corrosive materials, 

sts every destructive action. Available in half-inch through eight- 
smeters, for a wide range of pressures. 


REPUBLIC STEEL PIPE, choice of operating 


REPUBLIC LIGHT WALL, the electric weld pipe that’s ideal for gathering men for tough jobs. Tight galvanized coating 
bution lines. Saves '/; the weight, '/3 the cost. X-TRU-COAT is also stubbornly resists corrosion damage. For water, 
e in light wall sizes. Meets applicable parts of API specification gas, and steam systems—black and galvanized 


pplied in sizes from 1.315” through 4.500” O. D. 


—delivered clean, rust-free, on time. 


REPUBLIC STEEL CORPORATION 


DEPT. PL-2698 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send literature on: 
0 Republic x-TRU-COAT 0 Republic srK Plastic Pipe 
0 Republic Light Wall Pipe O Republic Steel Pipe 
Name _Title 
Company 


Address 


City 





prolongs 
life 
of 
pipelines, 
fittings 
and 
pumps... 
saves 
downtime... 
cuts 
maintenance 


a HURUNUDANENTERON DEHN nOE Da me 


These 11 product transfer lines — some over 1,000 feet long 
— handle flow at the rate of 1,600 gpm each, yet Hydril Surge 
Absorbers enable them to be closed in a fraction of a second 
without over-pressuring lines, fittings or metering equipment. 


HYDRIL TYPE “K” SURGE ABSORBER 


smooths out shock and pulsation in pipelines 


QUICK-CLOSING VALVES and piston-type pumps punish pipelines by imposing 
sudden peak pressure loads. Unless these surges can be absorbed or 
smoothed out, pipe and fittings are exposed to stresses which 

may cause costly failure. 

‘Hy dril Type “K” Surge Absorbers are successfully controlling 
many types of line surge and pulsation in petroleum product handling 
lines, water pumping systems and oilwell repressuring programs. 
Simple design and construction assures long, trouble- 
free operation. This same oil field-proven Hydril 
design has been used for many years as a pulsation 
dampener on high-pressure oilwell mud pumps. 

Servicing, though rarely required, is readily performed 
without special tools and without shutting down 

the system or removing the unit from the line. 
Available in a wide range of sizes and 

pressure ratings. 


Another dependable Hydril pressure-contro! product 
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PIPELINES BUILT OR UNDERWAY 





Products Location Completion Cost 


Los Angeles to Wilmington, Calif. 7/61 


Richfield 0 
f Los Angeies, Calif. 7/61 $2,000,000 


Long B 


Northwest Hidalgo County, Tex. 5/61 | 
Zapata County, Tex. 8/61 
Starr County, Tex 8/61 | $250,000 





Rio Grande V 
Brow 


Royal Dutch 


The Ha 


Rock Island O Red Willow County, Nebr., to Colby, Kan. 
Wichita 

Saratoga Pr Coleman, Alta., to Savanna Creek field 
c : 


Preeceville to Canora 

New lines in the areas of Fort San and Bishopric 
New lines in Hoosier and Many Islands 
Miscellaneous laterals 


Saskatchew 


$3,497,377 


Scottish Ga 


Kingsville to Brownsville, Tex. 











Seadrift Pit 
Corpus ¢ 


La Plata, Mo. to Wood River, lil. 
Arkansas River crossing in Oklahoma 


Cody, Wyo. to Billings, Mont. 





Service Pip 
T 








Shoshone F 
Cody. ¥ 


Stockholm to Panova, Okla. 








Sinclair P 


S. Central Kansas 


Skelly Oil ( 
S. Central Kansas 





Sinclair Ver 
Cara 
North end of Sohio line in Jefferson Davis Parish, 


La., to The Union Texas Natural Gas Co. line 


in Jefferson Davis Parish, La. | $365,000 
(combined with 


Sohio Pipe 
Line Co.) 


Sohio Pet 


Medway station, Clark County, Ohio to 
Wright-Patterson AFB. 





Sohio Pips 





Gathering Lines $16,000 


South Car McMeekin station to National Aniline Co. | $133,500 


Colun 





Stockton to Atwater, Calif. 





Southern P 


an F 





Lavera, France, to Strasbourg, France, and 


South Europe 
Karlsruhe, Germany 


Jerse 
Petr 


From original 12-in. line to Lumpkin, Ga. 
From original 10-in. line to north of Tifton, Ga 
From end of 6-in. line north of Tifton to 
north of Ocilla, Ga. 
From end of a 4-in. line north of Ocilla to 
Fitzgerald, Ga. 
From north of Tifton to Tifton 
Worth County to Ashburn, Ga. 
From original 10-in. line to Nashville, Ga. 


South Geor 
TI 





$1,941,960 
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PIPELINES PROPOSED OR PLANNED 


HP added 
last 12 HP 


Crude Products Gas months Planned 


$50,000 
$70,000 


Tandjung oil field, South Borneo, Indonesia, to Balikpapan refinery 


Hatton to Success, Sask $2.197.855 


New lines in Preeceville, Stenen, Sturgis 


Grangemouth to Edinburgh 
Azmadale to Falkirk 


La Barge to Granger, Wyo 
Crete to Blue Island, III 


At Paulsboro, N. J 


From Hassi R’Mel field Algeria, to Cape Bon, Tunisia, across 
Mediterranean to Sicily and into Italy 


East Aguasay to south bank of Tonoro River 


$150,000 











Karlsruhe, Germany to lower Batavia 


From 4-in. line in Irwin County to Ocilla, Ga 
From 6-in. line in Worth County to Sylvester, Ga | $30,000 
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)E STORY — Production line coating 
t operation and supervision 
vile ostandl muah ahd anata Pipe coating equipment of a completely new design all under 
ulsaeuamaemanaae. one roof! At Houston as well as Milwaukee you can take 
advantage of internal coating of 16” through 36” line pipe 
to your specifications — the complete automated process 
takes place in fully enclosed buildings supervised by expert 
A. O. Smith personnel. 

And as in Milwaukee, equipment and operations have 
been specially designed to give particular attention to the 
cleaning and preparation of the pipe surface prior to actual 
coating. This follows A. O. Smith’s belief that the best 
coating results are obtained from an originally clean, 
pickled surface, and that coating applied to such a surface 
will yield maximum benefits to the user. 


formation on Advertised Products See Reader Service Card November 1961 Pipeline Engineer 





industry's most modern 
facilities at 





ALL UNDER ONE ROOF 


1 DOUBLE SCRUBBING Pipe is brushed on both for- 
ward and reverse cycles. On the forward cycle the 
pipe is wire brushed with a hot detergent solution. On 
the reverse cycle a clear hot water spray is used 


3 CONVEYING AND DRYING — After completion of the 
hot rinsing and wash out operation, the pipe dries as 
it is slowly conveyed to a holding station just outside 
the coating area 





2 HOT RINSING Water heated to 180° is used for 
the wash out operation. Pipe is elevated to drain 
rinse water while heated air is blown through to 
speed drainage and drying. ’ 


4 COATING 


ing within 


Airless spray equipment applies the coat- 
an 8’x8’, dust-free steel enclosure. The en- 
oating area is separated from the rest of the mill 

air curtain” created through pressure reduction. 


Through research gy better way 
CORPORATION 


TUBULAR PRODUCTS DIVISION 


Milwaukee 1, Wisconsin 


tire ¢ 


by an 


Chicago 4 « Dallas 35 * Houston 2 + Los Angeles 17 * Midiand 5, Texas * New Orleans 12 
New York 17 « Tulsa 3 * A. O. SMITH INTERNATIONAL S. A., Milwaukee 1, Wis., U. S. A. 
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- PIPELINES BUILT OR UNDERWAY 


Diam. 
Miles ‘ Location Completion 


Crude Products Gas 


South German G 
tuttgart 

South Jersey Woodcrest to Medford Lakes, 
Atlantic City 





Dollard to Rapdan, Sask 


South Saskatchew 
Regina 


Southern Calif 
Southern Coun 


n Frar 





Southern Natur ; Hub field to Dexter line, Miss 
Zirmingham, A - ! Dexter station to end of Sandy Hook line, Miss 
Cahaba River crossing, Ala. to existing 
Calera loop, Ala. 
Three Bayou Bay field to Lake Enfermer line, La. 
S. Little Lake field, La., to Lake Enfermer line $827,000 


San Juan, Lea, Eddy and Bernalillo counties, $1,458,000 
N.M 


Southern Union ¢ 


Dallas 





Standard-Va 
New York 
St. Lawrence Gas Cornwall, Ont., to Ogdensburg 

gdenst 
Sui Gas Transr 
Multar 
SunOlin Chen Deepwater to Paulsboro, N. J 


Philadel 








Suwannee Pipe 
Ailanta. ( 


Syrian Govern Producing fields to Homs refinery 


Damas 


Teikoku Oi! 
Tokyo, J 


Tenn.-Calif. Ga 
Houston 


Near Hamburg, N. Y. 
Louisiana and Texas 


Tennessee Gas F 


Houstor 


Dead Horse, Barber Creek and Sussex fields to 


Teton Pipe 
Service Pipe Line at Sussex, Wyo. 


sterlir 





Texaco Expl 


Calgary 


Station 26, N. J., to station 27, N. J. 
Pasadena to Deer Park, Tex. 

Leidy storage field to Perulack station, Pa. 
Loops in Pennsylvania, Texas and Mississippi 
Chicago main line to Zionsville, Ind 


Texas Easterr 





Texas Eastn 
Long 














Slaughter to Greenville, Ky 

Gathering systems in Southern Louisiana 
Field lines in gas storage field 

Dual lines 

Hymera to Bedford, Ind 


Texas Gas Trar 


Owens 











Trans-Canada P 
Toront 
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PIPELINES PROPOSED OR PLANNED 


HP added 
last 12 HP 


Crude | Products Location months Planned 


Mannheim to Ulm via Kiel, Germany 
Kiel to Frieburg | $24,000,000 


Forrest Grove to Pleasantville, N. J 
Mays Landing to Pleasantville, N. J | $1,200,000 


Ivanpah Lake to Newberry, Calif 10,000 
Gaviota to La Goleta, Calif $13,176,000 


Grange field to Franklinton-Gwinville line, Miss 
Bayou Long field to Little Bayou Pigeon gathering line, La 


San Juan, Sandoval and Eddy counties, N. M | 
Reeves County, Tex $920,000 


Radja field to Palembang, Sumatra 


Sylhet to Dacca, East Pakistan 
Multan to Lyallpur 
ze, La., to Greensboro, N. C 
Homs to Damascus, Aleppo and Latakia 
Kubiki to Toky | $13,900,000 


King Ranch, Tex., to Reynosa, Mexico 
Laterals in Kieberg. Brooks and Hidalgo counties, Tex | 


Kentucky, Ohio and Pennsylvania 12,000 | 
| 74,000 


Louisiana 


Rimbey field to Edmonton, Alta. 


Kosciusko station, Miss., to station 21-A, Pa 3,900 
Delmont station, Pa., to station 26, N. J 

West Monroe, La., to Kosciusko station, Miss 

Castor to West Monroe, La 

Middlesex county to Barnardsville, N. J 

Barnardsville to Roseland, N. J 

Middlesex county to Helmetta, N. J 


Harrison County, Tex., near Longview, to Phillips’ salt dome 
storage facilities at Clemens Dome, via Tyler 


South Louisiana 
4,000 
Louisiana, Arkansas, Mississippi, Tennessee and Kentucky 
Kentucky | 
Indiana $13,353,000 
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THIS MANY \ngersoll-Rand CDP centrifugal compressors 
will give 495,000,000 cfd 


through new PEMEX 490-mile 


Each centrifugal pipeline compressor will 
be driven by a 12-cylinder, 3300-hp PKVT 
gas engine — precision-matched for top 
performance and economy, The units are 
arranged in series, and each will handle 
the full throughput. 


ther Information on Advertised Products See Reader Service Card Novem ber 1961 Pipeline Engineer 
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ome «ES 


and THiS MANY Ingersoll-Rand PKVT gas engines 
of gas a 59,400-hp push 
Tabasco-Mexico City pipeline. 


Ingersoll-Rand 


11 Broadway, New York 4, N.Y, 


The World’s Most Comprehensive Compressor Experience 
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Transcontine 
H 


Trans-Prairie F 


Edmont 


Trans-South 


Transwester 


H 


Trunk Pipeline 


Lond 


Trunkline G 
Houst 


Union Gas 


Chatha 


United Fue 
Charlest 


United Ga 


hr 
eV 


Utah Gas P 


alt Lak 


Valley Pipe 
Royalite 0 


Calgary 


Western S 
Denve 


West Ohio ( 


lima 
l } 


West Shore fF 


Des P 


Western Pa 
Pipelines Lt 
Van 


Wyco Pips 
Dup 


Yacimientos F 
Argentine 
Bue 


Yacimientos F 
Bolivianos 
La Pa 





PIPELINES BUILT OR UNDERWAY 


Line Corp 


Crude 





Products 


KE ALES | 











Gas 














Diam. 
In. Location 


30, 36 Texas, Louisiana, Mississippi and Alabama 

30, 36 Tex., Miss., Alabama, Ga., S. C., N. C. 

New Jersey and across Delaware River into Pa. 

Taylor, B. C., te Dawson Creek and Boundary 
Lake 

Taylor, B. C. to Milligan Creek, B. C. 

West Beatton, B. C. to Milligan Creek, B. C. 





Gathering lines West Texas and Oklahoma 


| 
| 


Loops in La., Miss., Ky., Ill. 


Gathering lines in Louisiana 


Waterloo to Elmira to Salem, Ont. 


Escambia County, Fla. 

Comal County to Hays County, Tex. 

San Jacinto County to Walker County, Tex. 
Angelina County to Jasper County, Tex. 
Lafayette Parish, La. 

Ft. Bend County to Harris County, Tex. 
West Carroll Parish, La. 

St. Mary Parisk to Ouachita Parish, La. 
From Krasnodar fields to Serpukhov 
Ringing Moscow 

Ufa and Tuimazy fields to Irkutsk 
Novo-Kuibyshev to Bryansk 





4,6 Part of Turner Valley-Caigary trunk system 


Piceance Creek to Powell Park; Rifle to S.U.G. 
Co. wells; Palisade to Cameo; 
W. Douglas Creek to Cont’! wells; Powell 
Park to Meeker 

Bondad to Del Norte, Colo. 

Del Norte to Antonito, Colo 


Wapakoneta to St. Marys to Pandora, Ohio; 
Columbus Grove to Bluffton, and near Lima 
and Kenton 





Hammond, Ind. to Green Bay, Wis. 


Taylor to Kamloops, B. C 


Fields in Neuquen Province to Bahia Blanca 


Camiri to Sica-Sica 








Completion 
1960 

uC 

UC 


1960 


3/61 
3/61 


—_ | 
SN DOO 


S| Ss2228288 


cece 
anon 


$54,812,000 


$6,350,000 


$126,876 


$28,500,000 
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PIPELINES PROPOSED OR PLANNED 











HP added | 
last 12 HP 


Location Cost | months | Planned Cost 
| 
| 


| | 
Diam. | 
| Gas In 


| Products 
x % eae ‘ | 

Louisiana, Mississippi, Alabama, Georgia, South and North Carolina, 38,000 | $11,000,000 

Virginia, and Maryland | 26,700 | $ 9,500,000 

Offshore Louisiana 


$130,000 


Mont Beivieu, Tex., to Danville, Va 
Spurs from Atlanta to Georgia-Florida state line; Laurel to 
Hattiesburg, Miss., and Linden to Demopolis, Ala. 








Canvey Island to Denham, England 


Loops in La., Miss., Ky., Hl 





$531,000 


Terrebonne Parish to Bastian Bay field in Plaquemines Parish, La. - $561,662 


Ust-Vilyuisk field to Yakutsk and Pokrovsk 
Two 1300 mile parallel lines from Gazli to Sverdiovski and 
Chelyabinsk 











San Arroya field to Salt Lake City $15,000,000 








Wildcat hills and Jumping Pound fields to present U. P. L. system $500,000 
south of Calgary 


8-in. main line to Frontier well; Piceance Creek to Equity well; | $90,000 
Rifle to New Castle; W. Douglas Creek to Cont’! wells, Colo. $40,000 


Delphos to Van Wert, Ohio 








$1,800,006 
$5,800,000 


$60,000 











Mendoza to San Lorenzo 
Lujan de Cuyo refinery in Mendoza Province to Buenos Aires area 
Comodoro Rivacavia in Patagonia to Greater Buenos Aires area 


| 
| 
| 
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Monti 


Oil-Hungry Europe 
Pushes Pipelining 


irging demand for petroleum The first to be constructed after the war was 
ig push behind a rash of present the 50-mile English pipeline from Finnart to 
le oil pipeline activity. Growth of Grangemouth in Scotland. This permitted 
and use of oil for energy in a tankers in the Atlantic that supplied the re- 
n area are the motivating forces finery located high up the Firth of Forth to 
n shorten their voyage by about 400 nautical 
idly increasing for the past 10 miles. 
ine times that of average yearly All other pipelines listed in Table 1 were 
New refineries are built inland built for similar reasons until 1959-1960 when 
idustrialized areas where demand the large diameter pipelines from Wilhelms- 
Road, rail and waterway traffic to haven and Rotterdam to the Rhineland were put 
has gradually approached a satura- into operation. 
of these factors have contributed 
ge of more and more pipelines to Effect of Saharan Finds 
from coastal receiving points to 
es. The first pipeline intended for the general 
etroleum consumption in 1960 was supply of West European markets is the one 
is (1 ton = 7.454 bbl 36-gravity proposed to carry oil from the Sahara into the 
local production barely reached hinterland from Lavera (Marseilles). 
Consumption forecast for 1965 First oil discoveries in the Algerian Sahara 
200,000,000 tons (which could were in 1955. Intensive operations to ascertain 
).000 tons if local extraction of 


s declines more than expected ae ag : ies 
ie a ted t ; 4 Table 1. Crude Pipelines Operating, Under 
ction 18 expected WO De omy Construction, or Projected O.E.E.C. Area 
Estimated consumption for To End of 1960. 
«1 as between 300,000,000 and —_ ‘aeal > 
: ° Capacity 

against total production of (million tons Comple- 
Length, per year) tion 

toutes milee initial final n. date 

Zisterdorf-Lobau 30.5 (less than 2) { before 


ne Picture Through ’60 1939 

Finnart-Grangemouth 56.5 } : 1951 

: : F Vado Ligure-Trecate 94.5 1952 
exception of recent installations to (Novara) 

— =e re s * : Genoa-Rho (Milan) 80 12 1953 
ote industa ial oer pipelines mn Parentis-Bee d’ Ambes 74.5 3.0 1958 
ocalized installations for refinery Le Havre-Petit-Couronne 49 2. 3.0 10 1959 

Wilhemshaven-Cologne 242 ¢ 22.0 28 1959 

, : - Wesel-Gelsenkirchen 29 - 6.0 18 1959 
ipeline in Western Europe before Rotterdam-Cologne 177 5 00 1960 
wad ; typi : . Milford Haven-Llandarcy 60 6.0 18 1960 
was the Austrian line from Zister- Genoa-Aigle-Ulm-Ingolstadt. 621 18.0 26-12 1963 
Danube to the nearby Lobau re- Lavera-Strasburg- 683.5 10.0 30.0 32-28 1963 

Karlsruhe-Ingolstadt 
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122-MiLE 


‘for Pacific Gas Transmission Company 
and Alberta Natural Gas Company 


A solid state pipeline control system 
from Dresser Electronics, SIE Division, 


will allow maximum personnel efficiency and 
optimum operation for the 722-mile Pacific 
Northwest portion of the new Alberta-Cali- 
fornia pipeline system. 

Rock-steady reliability is guaranteed by use 
of transistors and semi-conductor diodes—no 
moving parts, no known failure mechanism. 
Digital “computer-language” techniques elimi- 
nate transmission errors, provide computer 
compatibility. Functional groupings of plug-in 
modules insure easy and logical maintenance— 
all Dresser/SIE system users continue 
employing their regular maintenance personnel 


and key operating people. 

Continuous scanning—made possible only 
with infinite-life solid state components— 
verifies proper system functioning at all times. 
Data, status panels, and alarms always current. 
Automatic compressor start-up ... speed and 
units-on-line determined by remote-set station 
discharge-pressure controller speed and 
inlet-vane position control on centrifugal com- 
pressors pocket-clearance computer- 
controller for rated-torque operation of recip- 
rocating compressors—all these combine for 
minimum horsepower per MSCF pumped. 


Accelerate your cost reduction program. 
Call the pioneers in solid-state pipeline control... 


Dresser/SIE equipment is also in use or being 
built for: Colorado Interstate Gas Company, Con 
tinental Oil Company (Cherokee Pipe Line Co.), 
Mountain Fuel Supply Company, Magnolia Pipe 
Line Company, Continental Oil Company (Glacier 
Pipe Line Co.), Tennessee Gas Transmission Com- 
pany and Nordberg Engines. 


DRESSER ELECTRONICS 


GM owision /ONE OF THE DRESSER INDUSTRIES 


1020] Westheimer, Houston 42, Texas 





» nature and size of the deposits followed, 
and, in 1957, the French and other groups en- 
gaged in the area were convinced that volume 
of production found in the two zones in the 
Sahara not only justified construction of pipe- 
lines but required them for full exploitation. 

It was decided to construct a pipeline from 
the loca Edjeleh-Zarzaitine-etc. to the 
port of La Skirra (Gulf of Gabes) and another 
from the locality of Hassi Messaoud—El Agreb 
to the Bougie on the Mediterranean 
coast. A separate pipeline linked the latter to 
product t Ohanet, discovered later. 

The pipelines were constructed in record 
fications were: diameters, 24 in.; 
length, for Bougie, 660 km (410 miles) ; for La 
Skirr: m (485 miles) ; maximum capac- 
ity, with four pumping stations per line, 
14,000,000 t ; per year. 

In Fi t the same time, those companies 
engaged in production of African oil, as well as 
those « ed in refining and distribution of 
products, enlarged and formed as a company 
the survey group that had been formed in 1956 
(the SAPPEUR). This company, called SOPI- 
MER, » lay a pipeline for transporting 
Sahara oil from the Mediterranean to Central 
and Northern Europe, that is, beyond France. 
Thus born in 1958 Société du pipeline du 
Sud | (SPSE) which absorbed SOPI- 
MER « over the task of laying the pipe- 
line pl ed by the latter, working in con- 
junctio1 th French, German, Anglo-Dutch 
and Am¢ in groups (16 distinct groups col- 
labor: 

Th eline will be capable of transferring 
10,000,00 ; per year from Lavera to Stras- 
end of 1961 and 30,000,000 tons 
per yé the end of 1962, when 10,000,000 
tons pé ar will be consigned to Karlsruhe. 
Two Gé in companies that are a part of 
SPSE tend the pipeline from Strasbourg 
to Karlsruhe and thence to Ingolstadt. 

Capac of the Lavera-Strasbourg-etc. pipe- 
ponds to the overall capacity of the 

pipelines. Terminals of the latter, 
at Bougi | La Skirra, are already working 
in conju n with the European pipeline from 
Lavera. Since 1960 tankers have been unload- 
ing thei at Lavera. 
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Vhat Libyan Finds Offer 


Lib finds, made shortly after those in the 
Algei ahara, offer prospects even more 
in view of their distance from the 
Mediterranean coast and their nature. 

Finds Algeria can be estimated now at 
500,000 tons of oil and one billion cu m of 


encouras 


340 


natural gas. Estimates for the finds in Libya 
differ, but it already is believed there are twice 
the reserves of hydrocarbons there as in the 
Algerian Sahara. 

Even more interesting is the Libyan deposits’ 
proximity to the coast. Those found by Esso 
Standard of Libya are less than 100 miles from 
the Mediterranean coast at 400 m (1312 ft) 
above sea level and can thus reach the coast 
under the force of gravity. 

About 100 km (62 miles) to the west, Oasis 
Oil of Libya (an association of American com- 
panies for Libya: Continental Oil, Amerada 
Petroleum Corp., and Ohio Oil International) 
has in part marked out economically workable 
deposits at only 140 km (111 miles) from the 
coast. 

These two areas, Zelten and Bahi-Dahra, are 
now ready for production on an industrial 
scale and are only awaiting completion of pipe- 
lines that were begun in 1959 in the case of 
Esso and in 1960 in the case of Oasis. The 30 
in. diam. lines reach the sea from Zelten at 
Marsa El Brega and 200 km (125 miles) far- 
ther west at Es Sider. The Oasis pipeline will 
be completed shortly, as the Esso line is now. 

Chief difficulty in organizing mass export 
from Libya is the need to construct sound ports 
in an area unsuitable for such undertakings. 
For many months of the year, a wind from the 
desert (the “ghibli’”’) interrupts maritime oper- 
ations violently and persistently. Nevertheless, 
Libya is now considered a producing country 
exporting oil at a level not inferior to that of 
Algeria. 

Difficulties are being overcome, and expor- 
tation from Libya is exported to begin in 1961. 

Europe sees in Libya the best possibility for 
direct transfer of oil by sea-bed pipelines. The 
laying of these lines seems practicable because 
of shallow waters between the entire length of 
the south coast of Sicily and the African coast 
from Cape Bon in Tunisia to Misurata to the 
east of Tripoli. 

An agreement was signed with a private 
company last July to determine the feasibility 
of the project. Whether it travels along the 
ocean bed from Misurata to Malta and on to 
Cape Passero or along the more distant but 
shorter and shallower sub-ocean path [(100- 
300 m (328-984 ft) instead of 500-600 m (1640- 
1968 ft) ] from Cape Bon in Tunisia to Mazara 
del Vallo in Sicily, oil reaching Europe would 
run the whole length of Italy, cross the Alps 
by Brenner Pass, penetrate to the heart of Cen- 
tral Europe, and then be directed wherever 
needed. 

Soviet oil enterprise has been noted, particu- 
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larly movement toward European markets based 
on the potentiality of a huge pipeline (diameter, 
40 in; length, 5500 km (3400 miles) including 
principal laterals; capacity, 50,000,000 tons per 
year) that extends from the region of the Middle 
Volga-Urals at the extreme eastern point of geo- 
graphical Europe. 

The feature of the Soviet pipeline is the con- 
tinuity of the system from producing wells to 
consuming area without other intervening 
methods of transportation. This eliminates tech- 
nical complications and heavy costs. In con- 
trast, the French Sud-European pipeline begins 
with two lines that transport oil to coastal 
points that must be equipped with facilities for 
receiving, loading and helping ships of large 
tonnage. Added to that are hundreds of miles 
of navigation and then disembarkment on an- 
other coast, followed by the introduction of the 
oil into a third pipeline. 

Continuous transport by pipeline from pro- 
ducing wells to points of consumption has given 
rise to the term “sorgivo” to indicate “carriage 
from the source to the employment” without 
interrupting the continuity of the method of 
transfer. 

The Soviet pipeline from Kuybiscev to Eu- 
rope, then, is “sorgivo,” just as the pipeline 
from Libya to Central Europe, once it has been 
laid and functions, will be “sorgivo.” The French 
Sud-European pipeline may well become sor- 
givo, once French efforts to lay pipes across the 
bed of the Mediterranean meet with success and 
dispense with tanker fleets and specialized ports 
on the coasts that now shift the oil from the 
Sahara to metropolitan France and Europe. But 
the pipeline that Ing. Enrico Mattei (head of 
ENI) recently inaugurated for the second time 
can never be “sorgivo” because it would not be 
linked to a source of production. At Multedo 
(Genoa) where the pipeline begins, oil must be 
imported to the amount of 18,000,000 tons per 
year. 

In the face of invasion of European oil mar- 
kets by Russian oil from the Middle Volga-Urals 
region, our efficacy can lie only in undertakings 
on a similar scale with oil in quantities and at 
costs that are absolutely competitive. Under dif- 
ferent conditions, any competition whatsoever 
cannot be efficacious. 


Other “Sorgivo” Lines? 


As indicated, Western Europe must import at 
least 200,000,000 tons in 1965 and at least 300,- 
000,000 tons in 1975. 

It does not seem likely that the Sahara and 
Libya alone, however favorably present re- 
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A visional perspective of the “GOTA” pipeline from 
Libya to Central Europe. 


search progresses, will be able to supply Europe 
with oil in sufficient volume. This is why the 
possibility of establishing continuous supplies 
of a “sorgivo” kind, with uninterrupted con- 
tinuity by pipeline from the Middle East to 
Europe, has been considered. 

If Mediterranean oil from Libya and the 
Sahara can reach the continent of Europe by 
ocean-bed pipelines, Middle East crude can fol- 
low the same route. Oil that today emerges on 
the Persian Gulf can be switched directly to 
Europe through Libya. Pipelines 3000 km (1865 
miles) long would be needed. These are no 
longer than the lines with which Russia is at- 
tempting to take the lead in the markets of 
western Europe. 

Difficulties that a plan of this kind would 
meet are not so technical as they are political, 
especially among the Arab states. On the other 
hand, there is no doubt that a scheme on such 
a large scale would be received with great in- 
terest, not only in the economic world, but parti- 
cularly in the strategic spheres of the defense 
of the free Western world. 


Mario Monti, INM, naval architect and doctor 
in mechanical engineering. 
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application with 
Commission for 
permissiol d new facilities 
totaling $ 00,000 
the proposed con- 
188 miles of 
36-in. m paralleling Trans- 
co’s exist stem in Louisiana, 
Mississip} Georgia, the 
Carolina Maryland and 
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16,800 hp would be 

compressor sta- 
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n the application 
of 20 and 24-in. 
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CP 61-131, 

f 24-in. loop on 
ensacola, Fla., line 
CP 61-331, 
seeking ps n for 10.2 miles 
of 30-i1 rrebonne and As- 
sumptio1 s, La., at a cost of 
$1,959,91" » “budget” ap- 
plicatior 


$15,00( Program to Start 


Panh: 


ern Pipe Line Co. 
announ proceed immedi- 
ately »,000,000 construc- 
tion pros that will complete 
Trunkli s second largest 
diameté transmission line 
from Lor , to Tuscola, II. 

Panhan 1 its subsidiary, 


Trunkline, have accepted a revised 
allocation plan issued by the Federal 
Power Commission but reiterate op- 
position to a portion of the allo- 
cation to Michigan Consolidated 
Gas Co. The FPC orders 8,000,000 
cu ft per day of the new capacity 
to Michigan Consolidated pending 
final action on requests of 14 Illinois 
and Missouri communities for that 
volume. 

The new facilities will increase 
deliveries to 29 utilities in five Mid- 
west states. 


Feeder to Dixie Line Planned 


Service Pipe Line Co. is planning 
construction of a 21-mile, 4-in. nat- 
ural gas liquid line connection be- 
tween the Hudson Gas and Oil plant 
in Port Acres, Tex., and the Dixie 
Pipeline system in Orange County, 
Tex. 

Service also plans to build a pump- 
ing station on the 21-mile system 
which it will own and operate. Dixie 
will provide metering facilities at 
the tie-in point. 

H. G. Mariner, Service general 
manager, said that C. A. Kohler of 
Beaumont, Tex., has been awarded 
the contract for survey of the feed- 
er system, which when completed is 
expected to move between 2000 and 
4500 bpd of propane from the Hud- 
son plant to Dixie. 


Worsley, Alta., Line Planned 


Trans-Prairie Pipe Lines Ltd. 
seeks permission to lay a 43-mile, 
6-in. crude oil pipeline from a dis- 
covery well at Worsley in North- 
western Alberta to a point on the 
British Columbia boundary near 
B.C.’s Boundary Lake field. 

The proposed line would pick up 
vil from two other isolated discovery 
wells in the Worsley area and would 
make delivery to the gathering sys- 
tem which Trans-Prairie operates in 
Boundary Lake. This system termi- 
nates at Taylor pumping station and 
provides access to the new pipeline 
leading to Kamloops, making a di- 
rect connection to the Vancouver 
refineries. 
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PG&E Starts Gathering Lines 


Pacific Gas and Electric Co. has 
embarked upon a $2,300,000 project 
to install 44 miles of 3 to 20-in. diam 
pipelines to gather natural gas from 
the Grimes, Buckeye and Kirk areas 
of Sutter and Colusa counties, Calif. 

The gathering system’s main line 
will originate in Sutter County 
northeast of Grimes, run southwest, 
cross the Sacramento River at 
Grimes, then connect to PG&E’s ex- 
isting 20-in. Westside line near 
Dunnigan. A dozen laterals of vary- 
ing lengths and diameters will join 
wells to the system along the route. 

The system will have enough ca- 
pacity to connect all present wells 
and additional wells which may be 
developed. 


Shell to Lay East Texas Line 


Shell Pipe Line Corp. this month 
expects to get underway the con- 
struction of a 34-mile, 8-in., 
6600-bpd condensate and gas liquids 
pipeline from the Bryans Mill 
Smackover field area in north Cass 
County, East Texas. 

The feeder line will extend south- 
west from Bryans Mill to Pittsburg 
in Camp County to connect with an 
Humble Pipe Line Co. system mov- 
ing south to Kilgore in the East 
Texas field. Shell will pick up the 
condensate at the latter point and 
move it through its main East Tex- 
as-Gulf Coast trunk line to its Hous- 
ton refinery. 

Additional fluids will be moved 
upon completion of a gas processing 
and sulfur recovery plant being 
built by Bryans Mill field producers 
with Shell as operator. 

Shell expects to complete the 
feeder by the end of the year. 


Ohio Replacements Okayed 


Ohio Fuel Gas Co. has Federal 
Power Commission permission to 
replace existing lines with larger 
diameter pipe to provide an increase 
in system capacity. 

The firm will replace 5.7 miles of 
12-in. with 20-in. at a cost of $375,- 
000, 8.4 miles of 8-in. with 12-in. 
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Special Properties of Spiral 
Welded Pipes: 


The welding seam acts as a bandage, and thus 
supports the pipe, so that a higher rigidity is given 
to it. 

The welding seam and the grain of the rolled sheet 
run diagonally to the direction of the main stress, so 
that a higher safety of the pipe is guaranteed. 
Spiral welded pipes have very smali diameter tole- 
rances which are below all standard requirements 
and can be regarded as perfectly round. 


SPIRAL 
WELDED 
PIPES 


0.D. 20” -62”" 

wall thickness 

.197” - 591” 

lengths up to 49’ 
according to all stan- 
dards in question and 
in any desired quality. 
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at a cost of $375,000, and 4.5 miles 
of 8in. with 12-in. at a cost of 
$196,000. These facilities will in- 
crease peak-day capacity for retail 
service in Lorain, Cuyahoga, Stark, 
Carroll, Perry and Muskingum 
counties, Ohio. 

Estimated cost of retirement of 
the existing lines is placed at 
$48,000. Estimated salvage is $60,- 
000, with credit to fixed capital es- 
timated at $150,000. 


One of the Hardest Jobs on the 


“HARD YARD*” 
is Being 


FPC Filings 


Arkansas Louisiana Gas Co., 
Shreveport, La., CP 62-73, filed 
Sept. 21, 1961. Construction: dur- 
ing 1962, taps and connections as 
needed for customers in areas ad- 
jacent to the applicant’s transmis- 
sion system. 


HANDLED BY HOOD 


e final link of the 1,017-mile * Alberta California Pipe- 
line is being constructed by Hood Corporation, California 
based pipeline contractors. This is one of the hardest jobs 

he entire project, which has been so difficult that it is 
alled the “Hard Yard.” 


For Further Information on Advertised Products See Reader Service Card 


Hood’s work consists of 
completing the southern- 
most section, under contract 
to Pacific Gas and Electric 
Company, and includes: 


Two 26” pipelines across 
the Sacramento River—the 
peat bogs of Sherman Island 
—the San Joaquin River— 
and a 36” line to Antioch 
Terminal—a total of 26,500 
feet, dual lines almost ali 
the way. 


Hood is proud to havea 
part in the completion of 
this important job and of- 
fers congratulations to the 
management and engineers 
of the firms who conceived 
and developed the project 
... Pacific Gas and Electric 
Company, Pacific Gas 
Transmission Corporation, 
Bechtel Corporation and all 
the Canadian firms. 


“1 © O PD corporation 


Services from the fo!lowing established locations — 
Whittier, California — 8201 South Sorensen Avenue — 
RAymond 3-8774 
San Diego © Boise, Idaho « 

Tacoma, Washington @® Honolulu, Oahu, Hawaii 
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Cost: not more than $750,000 to- 
tal, with single projects limited to 
$200,000. 


Atlantic Seaboard Corp., Charles- 
ton, W. Va., CP 62-67, filed Sept. 15, 
1961. Construction: measuring and 
regulating facilities for sale of gas 
to Navgas Inc. for service to a Naval 
Radio Research station near Sugar 
Grove, Pendleton County, W. Va. 
(Navgas to request authority to con- 
struct 24.2-mile, 65¢-in. transmis- 
sicn line from interconnection to 
Naval Radio Research station.) 

Cost: $19,600 which includes: 
meter runs, $440; gages, $820; reg- 
ulators, $1450; controllers, $1170; 
indirect heater, $1000; pipe, valves 
and fittings, $4520; land, $500; 
building, $1000; labor and miscel- 
laneous expense, $7150; interest and 
overhead, $1550. Annual operating 
expense totaling $670 includes $280 
for operation labor, $320 for opera- 
tion material and expense, $40 for 
maintenance labor and $30 for main- 
tenance material and expense. 


Columbia Gulf Transmission Co., 
Houston, Tex., and Kentucky Gas 
Transmission Corp., Charleston, W. 
Va., CP 62-56, filed Aug. 31, 1961. 
Construction: 6-in. main line tap 
and sidegate by Columbia, as well 
as main line tap and sidegate, pres- 
sure regulator and 4-in. orifice type 
measuring station by Kentucky—an 
emergency connection between the 
two systems in Madison County, Ky. 

Cost: for Columbia, $4400 which 
includes: main line tap and side- 
gate, $2900; engineering, inspec- 
tion, $200; equipment, hauling, 
$700; miscellaneous, $200; over- 
head, $400. For Kentucky, $23,900 
which includes: measuring station, 
$7500; regulating station, $5700; 
valve setting, $6700; engineering, 
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inspection, $1200; equipment, etc., 
$600; miscellaneous, $1000; over- 
head, $1200. 


El Paso Natural Gas Co., E] Paso, 
Tex., CP 62-62, filed Sept. 14, 1961. 
Construction and costs: 4% to 20-in. 
field laterals not to exceed $500,000 
each nor to exceed a total of $1,500,- 
000; compressor equipment ranging 
from 300 to 1600 hp, not exceeding 
$500,000 each nor a total of $1,500,- 
000; purification and/or dehydra- 
tion equipment not to exceed 
$500,000 each nor a total cost of 
$1,000,000; and gasoline extraction 
plant equipment (primarily addi- 
tions or alterations to existing 
plants) not to exceed $500,000 each 
nor a total of $1,000,000. 

CP 62-64, filed Sept. 14, 1961. 
Construction and costs: 30 main line 
taps not to exceed $400 each nor a 
total of $12,000; 25 main line meas- 
uring and regulating and/or check 
metering stations with main line tap 
facilities as necessary on transmis- 
sion lines of applicant or adjacent 
to facilities of Pacific Gas Transmis- 
sion Co., $2000 to $7000 each, total 
$175,000; three 21% to 65%-in. later- 
als with necessary main line taps, 
measuring and regulating and/or 
check metering stations and stand- 
ard equipment, $350,000 each, not 
exceeding a total of $1,050,000; 
main line or field taps at 15 locations 
at an estimated cost of $400 each, 
total $6000; portable measuring and 
regulating facilities at 15 locations 
at an estimated cost of $1200 each, 
total $18,000. 


Houston Texas Gas and Qil Corp., 
St. Petersburg, Fla., CP 62-74, filed 
Sept. 22, 1961. Construction: 6.1- 
mile, 414-in. OD lateral from appli- 
ecant’s 8-in. serving Florida Power 
Co.’s Bartlow plant, Panellas Coun- 
ty, Fla., near St. Petersburg, east 
along the western causeway ap- 
proach to Gandy Bridge, then under 
Old Tampa Bay to a point off the 
eastern shore where the line will 
branch to the National Gypsum Co. 
plant (where a meter and regulator 
station will be built) and to the plant 
of Tiffany (where another meter 
and regulator station will be built). 

Cost: $300,000 which includes 
$243,700 for pipeline materials and 
labor; $21,000 for meter and regu- 
lator stations; and $35,300 in un- 
distributed costs. 


Pacific Gas Transmission Co., 
San Francisco, Calif., CP 62-59, 
filed Sept. 11, 1961. Construction: 
taps and metering facilities at 
Klamath Falls and Bend, Ore., to de- 
liver gas transported for El] Paso 
Natural Gas Co. 
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$26,500 total which in- 
cludes: insulated buildings, $1350; 
skid foundations, $900; gas fired 
heaters, $5750; plug valves, $1880; 
orifice meter runs, $1030; flow re- 
corders, $1000; temperature record- 
ers, $700; yard pipe and taps, $1000; 
pipe and fittings, $1450; labor, 
$7275; pressure regulators, $1125; 
pressure relief valve, $790. 


Cost: 


Lone Star Gas Co., Dallas, Tex., 
CP 62-72, filed Sept. 21, 1961. Con- 
struction: various laterals and re- 
lated facilities in 1962 and later. 

Cost: $1,000,000 during 1962, 
with no project exceeding $250,000. 
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Lake Shore Pipe Line Co., Cleve- 
land, Ohio, CP 62-75, filed Sept. 22, 
1961. Construction: 2700 ft of 4%4- 
in. OD between Monroe, Ohio, and 
Conneaut, Pa., and 1450 ft of 31%4-in 
OD in two segments to connect two 
producing gas wells in Conneaut, 
plus a meter station. 

Cost: $18,155 which includes ma- 
terials and labor for 4-in., 0.188 wt 
grade B pipe, $9315; 3-in., 0.188 wt 
grade B pipe, $3915; gage sets, 
$500; two 2-in. orifice runs, $600; 
two steel meter houses, $800; border 
station, $1500; steel meter house for 
border stztion, $700; right-of-way 
and damages, $825. 


we oe eer 


TOGHT EL oR FOR GOOD 


Reilly Coal Tar Enamels and related primers, used together, provide 
the corrosion protection needed by underground metal structures. 


The Reilly hot enamel system is: 


electrically insulated 
waterproof 

oilproof 
bacteriaproof 


oxidationproof 
stressproof 

tough and strong 
permanently bonded 


In addition, Reilly coating systems offer ultimate longevity because 
they inherit the chemical inertness and stability of coal tar, from 


which they are made. 


Specify Reilly hot-applied coal tar enamels and related primers 


for oil, gas and water pipelines. 
REILLY ENAMEL AND PRIMER 


Reilly Pipeline Enamel 
Reilly Intermediate Enamel 
Reilly 230-A Enamel 

Reilly 230 AWWA Enamel 


Reilly Hot Service Enamel 


Reilly Pipeline Primer 
Reilly QD Primer 

Reilly 230 X-10 Primer 
Reilly 230 X-10 Primer 


Reilly 230 X-10 Primer 


| a 
( Primer 


REILLY TAR & CHEMICAL CORP. 


1616 MERCHANTS BANK BUILDING, INDIANAPOLIS 4, INDIANA 


For Further Information on Advertised Products See Reader Service Card 





Inc., Box 792, 
Tennessee Gas 
»500-hp compressor 
ton, Ala., and 6800- 
ortland, Tenn., sta- 


Arthu1 
Kings' 
Pine in 
statior 
hp addit 
tion. 


truction Co. Ltd., 
Box 2408, | ton, Alta., Canada. 
The A ( Trunk Line Co. 
Ltd.—0.5-n l-in. Chigwell East 
lateral, 6-in. Wayne-Dalum 
latera } 8-in. Kessler lateral 
and f eter runs and build- 
ings. Su} tendent of the lateral 
work Seemann, and field 
office i { t Consort, Alta. Joe 
Burke tendent of the sta- 


tion ¢ 


220 Bush St., San 


Francisco 4, Calif. Texas Eastern 
Transmission Corp.—23 miles of 
10-in. from New Brunswick to Free- 
hold, N.J. Superintendent: Joe 
Work. 


O. R. Burden Construction Corp., 
Box 5216, Tulsa, Okla. Dixie Pipe 
Line Co.—Griffin, Ga., to McBee, 
S.C., portion of 1100-mile, 6, 8, 10 
and 12-in. LPG line. 

Texas Eastman Co.—207 miles of 
275-mile, 6-in. from Longview, Tex. 
to salt dome storage facilities of 
Phillips Petroleum Co. at Clemens 
Dome near Sweeny, Brazoria Coun- 
ty, Tex. 


R. L. Coolsaet Construction Co., 
Box 4087, Dearborn, Mich. Buckeye 
Pipe Line Co.—42 miles of 8-in. 


bi 


; Pipeline Contractors 


A. J. Curtis & Co., Denver, Colo. 
Western Slope Gas Co.—75 miles of 
8-in. and 130 miles of 2 through 
8-in. 


R. H. Fulton & Co., Box 1526 Lub- 
bock, Tex. Continental Pipe Line 
Co.—550 miles of 2, 3, 4, 6 and 8-in. 
in Montana (field office in Cut Bank) 
and Wyoming. Red Mitcham is su- 
perintendent. 

Northern Natural Gas Co.—15 
miles of 30-in. loop out of Laverne, 
Okla., with Tobe Veach as superin- 
tendent; 82 miles of 20-in. from 
Illinois-Wisconsin line to Janesville, 
Wis., with Clint Schell as superin- 
tendent and Monroe, Wis., as field 
office ; and 26 miles of 26-in. loop out 
of Manchester, Iowa, with Jack Riffe 
supervising. 

Natural Gas Pipeline Co. of Amer- 











SAVE TIME--MONEY--EQUIPMENT 


Rent the exclusive CROSE-PERRAULT PNEUMATIC-TIRED LOWERING-IN CRADLE 


Crose-Perrault’s Pneumatic-Tired Lowering-in Cradle consists of an 
adjustable frame with rubber guide rollers and large pneumatic con- 
veyor rollers. Coated and wrapped pipe is gently guided into the 
ditch while the tractor moves steadily along the line. 

Permits one tractor to make continuous progress lowering pipe into 
the ditch. Saves the time lost in tractor maneuvering when two trac- 
tors must move around each other, unhooking and hooking up in 
order to move down the line. One tractor, making continuous progress 
76 along the ditch, can cover as much as three times the line as the two 


@ ELIMINATES NEED FOR 
EXTRA SIDE-BOOM TRACTOR 


@ ELIMINATES “LEAPFROGGING”’ 


@ SPEEDS OPERATION 


tractor ‘‘leapfrogging’’ method of lowering in. Available for three 
groups of pipe diameters: 4” to 12”, 12” to 24”, and 20” to 36”. 
For more detailed information, write today. 


at 
perrault 
EQUIPMENT CORP 


2765 Dawson Road @ Phone WEbster 6-2171 © Tulsa, 
Okiachome @ BRANCH OFFICES: Houston, Texas @ 
Elizabeth, New Jersey @ IN CANADA: CROSE- 
PERRAULT CANADA, LTD., Edmonton, Alberto @ 
Toronto, Ontario @ EXPORT OFFICE: New York, N. Y 
® CABLE ADORESS: CROSE 
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ica—62 miles of 30-in. loops out of 
Carlisle and Bellflower, IIll., where 
field office is located, with Billy 
Schell supervising; and 42 miles of 
36-in. loop out of Bucklin, Kan. 


Groninger & King Inc., Box 1381, 
Pampa, Tex. Kansas Nebraska Nat- 
ural Gas Co.—25 miles of 4, 6 and 
8-in. gathering lines near Larned, 
Kan., where field office is located. 
Superintendent is L. M. McCathern. 


Hall Construction Co., 1105 N. 
Carlton, Liberal, Kan. Panhandle 
Eastern Pipe Line Co.—a 330-mile, 
4 through 12-in. gathering system 
in western Kansas. Supervising are 
Mike Bell and M. E. Banning. 


Harford Bros., Box 191, Empori- 
um, Pa. Atlantic Seaboard Corp.— 
5 miles of 20-in. 


Houston Contracting Co., 2807 
Buffalo Speedway, Houston 6, Tex. 

Texas Eastern Transmission 
Corp. —161 miles of 20-in. from 
West Monroe, La., to Kosciusko, 
Miss. 

Dixie Pipe Line Co.—226 miles 
of 10-in. LPG from Mont Belvieu, 
Tex., to Baton Rouge, La. 

Texas Gas Transmission Corp. — 
approximately 70 miles of 26 and 
30-in. loops from vicinity of Mem- 
phis, Tenn., to vicinity of Lafayette, 
La. Superintendent: A. J. Slovack. 
Assistant superintendent: L. L. Pat- D 
terson. Office manager: B. C. esign, materials, construction are com- 
Sweeney. Also, 52 miles of 8, 16 and > bined in the manufacture of Penberthy Liquid 
20-in. from near Bay Round in the Level Gages to provide the highest degree of 
Louisiana marsh to near Morgan B Hi biwwl ee ngrts: <e eee 
City, La. Superintendent is R. E. rugged dependability. Liquid chambers are made in one piece 
Thornton, and field office manager is from a solid bar of carbon or alloy steel and precision heat 
S. B. Harrison. treated, machined and ground . . . for perfect, leak-tight align- 

Tennessee Gas Pipeline Co. — ment and rigidity. Covers, of temperature resistant steel, com- 
COS0-mp compressor station at Pur- pletely enclose sides and ends of glass and gasket . . . for blowout 
vis, Miss., and 8000-hp station at Pa loll ble cteiteeia 
Port Sulphur, La. prevention. Pyrex glass is used exclusively ... for its greater 

strength and resistance to shock and erosion. Even the gasket 

Latex Construction Co. of Ga., material is specially selected . . . for its high resiliency and 
Box 11668, Atlanta 5, Ga. Transcon- ability to withstand excessive compression. In brief . . . For 
tinental Gas Pipe Line Corp.—37.1 lasting accuracy in a liquid level gage, look to Penberthy. 
miles of 36-in. in Georgia and South : 
Carolina: loop 1 starting near Mon- 
roe, Ga., and going northeast for 
15.4 miles; and loop 2 starting at PENBERTHY MANUFACTURING COMPANY 
Anderson, S.C., and going northeast Division of Buffalo-Eclipse Corporation 
for 21.9 miles. Headquarters: loop PROPHETSTOWN, ILLINOIS 


1, Monroe, Ga; loop 2, Belton, S.C. SALES OFFICE: 2660 E. GRAND BLVD., DETROIT 11, MICH. 


Superintendent: E. L. Myrick. EE ae 
LOOK TO PENBERTHY FOR JET PUMPS, TOO Oadissted be 


C. S. LeNoir Construction Co., Guelity Since 1886 
Box 798, Austin, Tex. Transconti- 
nental Gas Pipe Line Corp. — 83 
miles of 36-in. in four loops: 21 
miles in Walthall, Marion and Jef- 
ferson Davis counties, Miss.; 12 
miles in Choctaw County, Ala.; 32 
miles in Perry and Dallas counties, WRITE OR CALL PENBERTHY TODAY FOR COMPLETE INFORMATION 
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Ala.; 18 mil 
ton countis 
W. B. Wil 
ager: R. E 


Majestix 
Jackes Ave 
ada. Gas Tri 
lumbia Ltd 
miles of 12 
1 mile of 4 


area. Field offices 
B.C., and Mile 
Superintende! 


Mannix 
S.W., Calgar 


Oil Co.—-13 n 


cee to Ju 
Hare supe! 


Mid-M 
Box 463, B 
Natural G 
the Nool 


County, Was! 


Midws 
W. Libert 
Shore P 
station 
Island st 
County, 
County, a 
Plaines t 


\utauga and Chil- 
Superintendent: 
Field office man- 


Manus. 


Ltd., 49 
onto 7, Ont., Can- 


ctors 


k Line of British Co- 
9 miles of 16-in. 15 


miles of 6-in. and 

1 Blueberry, B.C., 
Fort St. John, 
11414%4 Alaska Hwy. 
George Oswald. 


Ltd., 737 -8 Ave. 
\lta., Canada. Shell 
f 8-in. from Sar- 
ind, with Odis 


Contractors Inc., 

Wash. El Paso 
6-in. crossing of 
er in Whatcom 


tractors Inc., 130 
Wheaton, Ill. West 
e Co.— Hammond 
County, Ill., Blue 

unction in Cook 
station in Cook 
1eo station and Des 
in Will County, Ill. 


SPECIALLY 


MSCORD 
TYPE “Cc” 


Chemical Pump 


inest Dp 


p ever developed 
5 use ... UNRCKe 
for accurate de- 
netering of acids, 


r liquids. Five sizes, 


diameter plungers 


. capacities from .452 cc to 
2.85 cc per full stroke, against 
up to 2,000 Ibs. Ex- 

drip sight feed .. . ex- 

il stroke adjustment and 
screw to check delivery 

ig parts enclosed 

ected. Available with 

electric motor, ro- 

ey, direct connected, 


J. P. Neill & Co., 522 Meadows 
Bldg., Dallas, Tex. Transcontinental 
Gas Pipe Line Corp.—from 5 miles 
northeast of Rockville, Md., to 4 
miles northwest of Baltimore. Su- 
perintendent: Jack Hays. 


O. L. Olsen Co. Inc., 416 Pierce 
St., Houston, Tex. Tennessee Gas 
Pipeline Co. — 5500-hp compressor 
station in DeKalb, Miss. 


Panama, Inc., 1801 Tennessee 
Bldg., Houston 2, Tex. Trunkline 
Gas Co.—41 miles of 26-in. and 9 
miles of 30-in. between Jennings 
and Longville, La. 

United Gas Pipe Line Co. — 60 
miles of 36-in. offshore Louisiana, 
60 miles of 30-in. out of Breaux 
Bridge, La., and 60 miles of 30-in. 
out of West Monroe, La. 


Panama - Williams Corp., 1418 
Melrose Bldg., Houston 2, Tex. Nat- 
ural Gas Pipeline Co. of America— 
73 miles of 30-in. between Hunger- 
ford and Refugio, Tex., and 63 miles 
of 30-in. between Marshall and 
Spring, Tex., with W. H. Shiflett 
supervising the former and Emmet 
Sutton the latter. 


Pentzien, Inc., 1504 Dodge St., 


Omaha, Neb. Dixie Pipe Line Co. — 





DESIGNED 


for injecting chemicals into crude oil lines 


ratchet, gas motor .. . the 
latter enabling you to use 
waste gas as your power 
source. Consult your McCord 
field engineer. 


FOR COMPLETE DETAILS on McCord’s Type “C” 
write today to: Advertising Manager 


McCORD CORPORATION 


Lubrication Division 


ther Information on Advertised Products See Reader Service Card 


Detroit 11, Michigan 
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single 12-in crossing of Mississippi 
River near Baton Rouge, La. Super- 
intendent: James R. Zeman. 


Piggott Construction Ltd., 608 
Renfrew Rideau Towers, Calgary, 
Alta., Canada. Alberta Gas Trunk 
Line Co. Ltd.—43-mile, 20-in. con- 
necting Kaybob gas field to the 
main line. Superintendent: Bill Bolt. 
Office manager: Art Kober. 


Pioneer Pipeline Contractors 
Ltd., Calgary, Alta., and Fort St. 
John, B.C. British Columbia Oil 
Transmission Co. Ltd.—66 miles of 
8-in. main line and 11 miles of 4-in. 
gathering line to connect Blueberry 
field with Taylor, B.C. 


Poling and Bacon Construction 
Co. Inc., 10400 South Avenue Ex- 
tended, Youngstown 14, Ohio. West 
Shore Pipe Line Co. — Jones Island 
terminal in Milwaukee, Wis., and 
St. Martins Junction also in Mil- 
waukee County. 


H. C. Price Co., Price Tower, Bar- 
tlesville, Okla. Pacific Gas & Electric 
Co.—approximately 40 more miles 
to be completed on the 291-mile, 
36-in. California section of the Al- 
berta-California line. Superintend- 
ent: Lee Smith. Office manager: 
George Harvey, at Winters, Calif. 


River Construction Corp., Box 
9127, Fort Worth 7, Tex. Transcon- 
tinental Gas Pipe Line Corp.—Goss, 
Miss., to Seminary; Carmichael, 
Miss., to W. Butler, Ala.; Verbena, 
Ala., to Rock Ford; and Franklin, 
Ga., to Madras. Headquarters: 
Prentiss, Miss., and Newnan, Ga. 
Superintendents: T. M. Tatom and 
H. H. Mehail. 


S.A.I.P.E.M., Casella Postale 
4159, Milan, Italy. Oil India Private, 
Ltd.—720 miles of 14, 16 and 18-in. 
from Nahorkatiya to Barauni. 

Baghdad, Iraq, Ministry of In- 
dustry —56 miles of 10, 14 and 
18-in. from Rumaila to Basrah. 

SNAM (Oleodotti Internazionali) 
—118 miles of 24 and 26-in. from 
Genoa to Ponte Tresa; 120 miles of 
16 and 18-in. from Ferrera to S. 
Bernardo; 53 miles of 22 and 24-in. 
from Ponte Tresa to S. Bernardino; 
90 miles of 22-in. from S. Bernar- 
dino to St. Margrethen; and 37 
miles of 16-in. from S. Bernardo to 
Aigle. Also for SNAM, 59 miles of 
18 and 20-in. from Cremona to Bo- 
logna. 

Y.P.F. (Buenos Aires, Argen- 
tina) — 106 miles of 6, 8 and 10-in. 
in the Comodoro oil field. 
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Sadler Bros. Pipeline Construc- 
tion Co., 617 Cravens Bldg., Okla- 
homa City, Okla. Mustang Fuel 
Corp.—30 miles of 4 through 10-in. 
in Oklahoma. 


Shamrock Constructors Inc., Box 
505, Dodge City, Kan. Arkansas 
Louisiana Gas Co.—23 miles of 
12-in. 


Sharman, Allen, Gay & Taylor, 
Inc., Box 13152, Houston, Tex. Dixie 
Pipe Line Co.—from the Missis- 
sippi River to Demopolis, Ala. —a 
portion of the 1100-mile, 6, 8, 10 and 
12-in. LPG line. 


Sheehan Pipe Line Construction 
Co., 514 National Bank of Tulsa 
Bldg., Tulsa, Okla. Transwestern 
Pipeline Co.—has underway an 
additional 100 miles on the 4, 6 and 
8-in. gathering system in Oklahoma 
and Texas. J. W. Brown is superin- 
tendent. 

SunOlin Chemical Co. — 50 miles 
of 6-in. and 30 miles of 4-in. in New 
Jersey from Paulsboro to Deep- 
water. C. M. Brown is superin- 
tendent. 


Somerville Construction Co., 6648 
Fulton Rd. East, Ada, Mich. Michi- 
gan Wisconsin Pipe Line Co. — 26 
miles of 30-in. in Ottawa, Allegan 
and Berrien counties, Mich. Head- 
quarters: Ada. Superintendent: 
Harold Cook. 


Stanley-Bledsoe Corp., 612 Daniel 
Bldg., Tulsa 3, Okla. Dixie Pipe Line 
Co. — 30 miles of 8-in. and 96 miles 
of 6-in. from north of McBee, Ches- 
terfield County, S.C., to south of 
Apex, Wake County, N. C. Head- 
quarters: Cherau, S.C., and San- 
ford, N.C. 


Taylor Woodrow Services Ltd., 
345 Ruislip Rd, Southall, Middle- 
sex, England. Scottish Gas Board— 
approximately 2 miles of 12-in. 
across Tay Railway bridge, Dundee, 
Scotland. J. Reeves is in charge. J. 
W. Ashton is contracts manager. G. 
Carr is project manager. 


Tulsa Williams Co., 326 National 
Bank of Tulsa Bldg., Tulsa 3, Okla. 
Texas Eastern Transmission Corp. 
—40 miles of 30-in. (four loops) 
across Pennsylvania. M. O. Thomp- 
son is superintendent. Headquar- 
ters: Mt. Union. 


Vaughn & Taylor Construction 
Co., Inc., Box 3266, Odessa, Tex. 
Western Slope Gas Co. — 110 miles 
of 2 through 8-in., with laterals, 


Pipeline Engineei 


from Del Norte, Colo., to Antonio, 
with D. D. Vaughn as general super- 
intendent. Field office: Alamosa. 


Williams Bros. Co., National Bank 
of Tulsa Bldg., Tulsa, Okla. Natural 
Gas Pipeline Co. of America — two 
30-in. loops totaling 78 miles in 
Arkansas — near Arkadelphia and 
Corning. T. E. Davis is superin- 
tendent. Field office: Pocahontas. 

American Telephone & Telegraph 
Co.—185 miles of cable between 
Rushville, Ohio, and Williamstown, 
Ky., under the supervision of J. S. 
Martindale at Lucasville, Ohio. 


Texas Eastern Transmission 
Corp. — 40 miles of 30-in. loops in 
Pennsylvania and 78 miles of 30-in. 
in Arkansas. 

Transcontinental Gas Pipe Line 
Corp. — 13.4 miles of 36-in. north 
of Salisbury, N. C. and 22.5 miles of 
36-in. north of Appomattox, Va. 
Superintendent: Earl Saulsman. 


H. B. Zachrv Co., Box 10188, San 
Antonio 21, Tex. Dixie Pipe Line 
Co.— Demopolis, Ala., to Griffin, 
Ga., a 241-mile, 10 and 12-in. por- 
tion of the 1100-mile, 6, 8, 10 and 
12-in. LPG line. 
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“LITTLE 


HOLIDAY DETECTOR 


Weighs Only 
9 POUNDS 
Including Battery 


Spy Detector 








JEEPER’’ 


For accurate check of all standard coating specifications. Pulse- 
type generator circuit. Improved design spring electrode rolls 
easier; choice of size. Adjustable output 2,000 to 16,000 volts. 
Three signals—spark, light, buzzer. Housing sealed against dust, 
moisture. WRITE FOR COMPLETE INFORMATION. 


Pipeline INSPECTION CO., Inc. »’21%'%%s 


2104 Wyandotte Street 
We are as near as your telephone. 





Little Jeeper Detector Kit includes: 
Battery Charger, 110 v. 4-amp. 
with ammeter & circuit breaker 
@ Ground Cable, 30 ft., 6-ft. rub 
ber sleeve protects operator @ 
Battery, spiliproof, rechargeable 
e Electrode Connector & Handle 
e@ Spring Electrode @ Weather- 
proof Shipping Case. 


. when you need it 


Kansas City, Missouri 
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ee 


| an 


CAN MEAN 


EXPLOS/OM: 


Eliminate the spark with Sound-Powered 
telephones. Explosion-proof design plus no 
power requirements can prevent explo- 
sion/fire disaster at your well-head, tank 
ye! farm or refinery. Plan for safety! 

Reques \ ’ Specify ... USI! ! 

Catalog L) a 7 

NOW 


: ' : COR P. Be 
UNITED STATES INSTRUMENT CORPORATION 


CHARLOTTESVILLE. VIRGINIA 


in every line we lay 


gas * oil © products 


ALLAN SHIVERS 
Chairman of the Board 


GARY MORRISON 
President 


WESTERN 


Pipe Line, Inc. 
Box 1076 ° Austin, Texas 
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Pipeline Equipment 


Inhibited Descalant 


An inhibited scale and oxide re- 
mover, Oakite 132, has been intro- 
duced. In closed systems, solutions 
of the compound may be heated to 
180 F for faster descaling and de- 
rusting. The compound remains sta- 
ble at high temperatures, has 
greater tolerance for sulfur dioxide 
and ferric ions, reduces hazard of 
copper ions depositing on steel, has 
a degree of inhibition in the vapor 
stage of the solution, and has good 
rinsability with hot or cold water. 
Oakite Products Ince. 

Circle number (81) on reply card 


Explosion-Proof Switches 


Explosion-proof diaphragm pres- 
sure switches with set and re-set ac- 


DON’T DIG THROUGH 
BURIED PIPELINES! 


Find them fast with 
DETECTRON ‘505”’ 


This portable precision instrument makes short 
work of determining exact location and depth 
of buried pipes, cables, manhole covers. Not 
a radical experimental design, but proven 
by years of use in municipalities and industry. 
Full effectiveness in all temperature ranges. 

Housed in rugged aluminum case, Detect- 
ron "505" features shielded loops and 
locked-in tuning for pinpoint accuracy; unit 
construction for simple maintenance. WRITE 
TODAY FOR DATA AND LOW PRICES. 


DETECTRON 


DIVISION OF TINKER AND RASOR 
Dept. E-11 @ P. O. Box 243 @ San Gabriel, Calif. 
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curacy of 14% can be adjusted 


externally without exposing the cir- | 


cuit. Without interfering with 
switch wiring, diaphragm capsules 
may be interchanged easily to ac- 
commodate varying pressure re- 
quirements or fluid characteristics. 
In low setting, the switches will 


actuate at 0.1-in. mercury with test | 


pressure to 10 psi. In higher ranges, 
they will go up to 300 psi test pres- 


sure at settings to 150 psi. Stand- | 


ard pressure connection is %4-in. 


npt female pipe fitting. Single set- | 


ting and dual control models are 
available. Barksdale Valves. 
Circle number (82) on reply card 


One-Unit Surveying Tool 


As easy to operate as a portable 


radio is the lightweight, completely | 
transistorized version of the elec- | 


tronic surveying tool, Electrotape. 


Operating on continuous-wave | 
radar principles, it provides instan- | 


taneous measurements of distances 
measuring from 250 ft to 100 miles. 
A pair comprises a complete dis- 
tance-measuring system. Model 


DM-20 incorporates in one tripod- 


mounted unit: recessed parabolic 
antenna; regulated power supply 
and compact battery; and electronic 
circuits that perform actual dis- 
tance measurement. Electrotape au- 
tomatically measures time lapse be- 
tween microwave transmission from 
one unit to the other and back and 
displays the measurement numeri- 








PATENTED 


PIPELINE 
VENTS 
AND 


P. O. BOX 276-A 
SHREVEPORT 
LOUISIANA 
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SEND FOR 
FREE 


SAMPLE 





Joint 
wrapping of 
mill coated pipe 
is easy, fast and sure 
with Arno Pipe-Wrap Tape. 
Its inert polyethylene backing is 
moisture proof, non-conductive and 
resistant to soil acids and alkalis. Tough 
and stretchy. High-tack adhesive. Write 
for information and free test sample. 
ARNO ADHESIVE TAPES, INC. 
Dr. Scholl's Adhesive Tape Division 
5126 Ohio Street, Michigan City, Indiana 








MANUFACTURERS AGENTS WANTED 
FOR SOME SELECTED -AREAS 


How to CONTROL and 
ALARM the TOWER LIGHTS 
of UNATTENDED Microwave 

and Communication Stations 











Model LC 201 
TOWER LIGHTING CONTROL UNIT 
(for Two Light Levels) 

Model LC 101 (for Single Light Level) 
Model LC 301 (for Three Light Levels) 
Models also available with separate 
Alarm Signal for each Beacon Lamp. 
Write for descriptive Bulletins 


--—— HUGHEY & PHILLIPS, INC. a 


I MANUFACTURERS OF 

| 300MM Beacons, Obstruction Lights, Photo- | 

| Electric Controls, Beacon Flashers, Special | 
Junction Boxes, Microwave Tower Light Con- | 

| trol and alarm Systems, Tower Isolation Trans- | 

| formers, and Complete Kits for: Tower l 

| Lighting, Sleetmelter Power and Control. 


| 3200 N. San Fernando Blvd. Burbank, Calif. | 


For Further Information on Advertised Products See Reader Service Card 





HALEET-L/NE 
WELDING FITTINGS 


“y 
LITERATURE 4 


a vdotnal | 


domestic materials. 
icknowledged by air- 
distance phone and 


Code fittings 
All order 
mail or lor 


filled at o 


REDUC ie and Eccentric, 1” 
thro ASTM A234, 
Sched X and XX heavy, 


stain! ly and other alloys, 


516.9 


genu copper, aluminum, 


Specia s without delay. 


-/* 


SADDL)} ind for pressure 
essel 4” through 
FLEET-LINE 


wce in much less 


from 


welding rod. 


[ete 


ENT SADDLES, nom- 


Five types. 


sae 
fLFET- UNE 
wave i oS8 


Forged Steel, 8” 


REDU( 
throug 


MADE IN U.S.A. 
STEEL FORGINGS, Inc. 


P. O. Box 276 A Shreveport, La, 


352 





Further Information on Advertised Products See Reader Service Card 


cally in centimeters. Readout can be 
converted easily into inches, feet, 
yards, miles or other linear units. A 
built-in radiotelephone permits op- 
erators to converse over long dis- 
tances. Automatic temperature con- 
trol permits operation from —40 F 
to +125 F, night or day, rain or 
shine. Cubie Corp. 

Circle number (83) on reply card 


Coated Tapered Plug Valves 


A tapered plug valve has been 
introduced that utilizes a high lu- 
bricity plastic coating to substan- 
tially reduce turning and provide 
lifetime, maintenance-free opera- 
tion. Tapered surfaces of Perma- 
turn valves recommended for pres- 
sures up to 1000 psi are coated with 
Teflon. Permaturn valves for serv- 
ices up to 10,000 psi are coated with 
phosphate-molybdenum disulfide. 
Permaturn also features: fixed ad- 
justment assembly on low pressure 
valves to maintain constant, tight 
seal after repeated openings and 
closings and to facilitate uniform 
turning ease; and, on valves for ex- 
treme high pressure services, a 
threadless stem that results in re- 
duction of high operating torques of 
conventional high pressure valves. 
Rockwell Manufacturing Co. 
Circle number (84) on reply card 





“Erector Set’? Switches 


A line of diaphragm pressure 
switches employs the erector set 
technique—a standard body to 
which may be attached interchange- 
able components such as contact 
elements, capsules, terminal block 
housings and explosion-proof hous- 
ings. This permits wide choice in 
specifications approximating a cus- 
tom-made switch. Accuracy is 
+ 0.5%. Proof pressures to 600 psi 
and adjustable ranges from vacuum 
to 400 psi make it possible to use 
inexpensive diaphragm pressure 
switches on installations that 
presently require bourdon tube 
models. The basic body forms a 
heavy, protective capsule around the 
diaphragm, permitting use of an 
almost unlimited variety of dia- 
phragm metals and thicknesses. 
Barksdale Valves. 

Circle number (85) on reply card 


Controls Pump As Pig Passes 
Pig-Trol automatically indicates 
and/or starts or stops pumps when 
a solid pig or plug has passed a 
given point in a products pipeline. 
A magnet-attracting sleeve, raised 
or lowered by the plunger, attracts 
or releases a permanent magnet at- 
tached to a mercury or pneumatic 
switch. This magnetic principle 
eliminates need for packings, bel- 
lows or stuffing boxes. Two her- 
metically-sealed switches are pro- 
vided so that there can be isolated, 
separate circuits for compressor op- 
eration and for telemetering cir- 
cuits. Because of an extension neck, 
the control head is at all times 
mounted above grade. Pig-Trol 
works equally well cn spools, spheres 
and mechanical or knife-type 
scrapers. Magnetrol Inc. 
Circle number (86) on reply card 





ertal Control Inc. 


PRECISION SURVEYING 


PRECISION ROUTE & LOCATION SURVEYS FOR PIPELINES 


Experienced in modern electronic distance measuring, 
electronic computing and photogrammetric mapping. 


2412 S. Garfield Ave. 


November 1961 


e Monterey Park, California @# RA3-9041 
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Simple Scraper Trap Closure 


One man can operate a new 
scraper trap closure featuring uni- 
tized assembly. The hinged closure 
has cap or blanking plug threaded 
into special fitting butt welded to 
trap. Supported by fitting hinge, the 
cap can be swung easily into open or 
closed position. A polished rod in the 
center of the cap fits into a bushing 
at the end of hinge arm permitting 
the cap to turn freely when being 
threaded into or out of the special 
fitting. A special adjustment on the 
hinge centers cap in fitting to elimi- 








M-SCOPE 
PIPEFINDERS 


choice 
for 
DEPENDABILITY! 


Rugged transistorized construction 
practically eliminates maintenance 
costs...extends battery life to a year 
or more. Pinpoint accuracy, greatest 
depth penetration make the M-scope 
first choice in the field! Only $189.50 


Send for FREE catalog 
Fuhr RESEARCH LAB., INC. 
DEPT. CM-1, PALO ALTO, CALIF. 
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nate any drag on threads. 
scraper trap closure is available in 


sizes 8 through 38 in. in ASA 156, | 


300, 400, 600 and 900 ratings. Well 
Equipment Mfg. Corp. 
Circle number (87) on reply card 


Loud-Speaking Telephone 


“Partial gain-switching” of cir- 


cuits is incorporated in new Speak- | 
erphone—Executive Model to | 
reduce possibility of microphone- 
speaker feedback. Microphone is au- | 
com- | 
pletely cut off, when speaker | 
Conversely, | 


tomatically muted, but not 
circuit is activated. 
speaker volume is reduced when mi- 
crophone is in use. The sensitive, 
wide-angle microphone, housed in 
the base, picks up conversation from 
anywhere in a normal size room to 
give caller new freedom of move-., 
ment. Switching electronically elim- 
inates clipped first syllables of a 
conversation when switching from 
party to party. All components are 
self-contained within the telephone 
and speaker units, so no special con- 
trol equipment or power supply is 
needed. All manual controls are 
housed within the face plate. Auto- 
matic Electric Co. 


MORE DITCH 


PER DOLLAR 


with a Vermeer 


POW-R-DITCHER 


You just can’t buy a lower priced 
BIG ditcher than Vermeer’s 524T 
POW-R-DITCHER. Low original 
cost low maintenance cost. 
Digs 8”-24” wide at speeds of 1’ to 
15’ per minute. Ideal for contrac- 
tors, municipalities, utility com- 
panies, pipe-line contractors and 
institutions. 


This 








BROADER 
HORIZONS... 


The workof Burden in the North 
American Pipe Line System Construc- 
tion field is well known. With the 
broadening of the world petroleum and 
gas industry Burden has heen actively 
engaged in work abroad and is now in 
position to contract for work anywhere. 


ot BURDEN cas. cow 


a PIPELINE CONSTRUCTION AND RECONDITIONING 
D 


RILLING / REFINERY, CHEMICAL PLANT AND MIS- 
SILE BASE CONSTRUCTION THROUGH WHOLLY- 
OWNED OR AFFILIATED COMPANIES. 


P. 0. BOX 5216/TEmple 8-3378/ TULSA, OKLAHOMA 





Please send me FREE information and prices on the compiete Vermeer line of self- 


propelled POW-R-DITCHERS. 
NAME 

FIRM 

ADDRESS 

CITY 


STATE 


Also include information on new Vermeer hydraulic back filler. 


ERMEER MANUFACTURING COMPANY 


1443 WASHINGTON e¢ PELLA, IOWA 


For Further Information on Advertised Products See Reader Service Card 





WO BEAVER 


history, Na- 
turé most effective 
machine was a 
little animal called 
beaver. Unfortunately 
m, through the years 
ime up that were be- 
power (beavers have 
ed highly ineffective on steel 


TI ughout 





Today, the beaver has 
tired to the forest because 
now covers the beveling 
There are seven standard H&M 
designed to cut and bevel any 
pe from 1% inches through 36 
H&M's Out-of-Round attachment, 
fits all H&M machines, makes it pos- 
to cut irregular shaped pipe accurately 
has eliminated costly, inaccurate cuts. 
H &M Shape Cutter fabricates tees, els, 
and other irregular shapes quickly 
urately. The H&M “BEVEL-LAND” 
mooths and cleans pipe cuts and 
a matter of seconds. Retire your 
r to the forest — not only does the 
M line do the finest job possible, 
it it doesn’t have to be fed 


311 E. Third St 
TULSA, OKLAHOMA 


irther Information on Advertised Products See Reader Service Card 
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Turbocharged Engine Snubbers 


Straight flow principle 
snubbers have been de- 
signed for new turbo- 
charged engines. Pressure 
drop across exhaust is held 
to a minimum, which means 
more usable horsepower. 
This resuls in top working 
efficiency of highly refined 
turbocharged engines. 
There are no moving parts. 
This series is available in 
8 through 30-in. pipe sizes. 
Each is designed for a par- 
ticular level of noise sup- 
pression. They will be 
marketed as BMTA First- 
Turbo Line, BMTB Turbo- 
Standard and BMTC Turbo- 
Pact. The Burgess-Manning 
Co. 


_ INLET 
CONNECTION 


Circle number (89) on reply card 
Brush Control Breakthrough 
A portable hand-gun spray unit with a unique nozzle 
and a specially-developed non-drift invert herbicide per- 
mit, for the first time, invert herbicide application from 
the ground. The compact, 100-lb Stull unit may be trans- 
ported and operated from a pickup truck without 
anchoring. Pumping output may be varied over wide 
volume and pressure range. Two feed lines, one to a 
drum of water and another to a special chemical form- 
ula, connect to nozzle where components are mixed and 
water-in-oil emulsion is formed. Stull Chemical Co. 
Circle number (90) on reply card 


Performance Proves “PRIMARY” 
Orifice Fittings are best... 


No other primary differential producing devices will match 
Robertson “PRIMARY” fittings. 


Here’s Why... 


The 
“PRIMARY” 
seal ring is 

made of steel 
covered with 1/16” 
molded Hycar. 
A coating of Molyb- 
denum Disulfide is 
then applied to seal 
the Hycar and pre- 
vent swelling of 
the seal ring. 
Tefion and 
high-temp 
rings also 
available. 


COMPARE 
THESE FEATURES: 


Longer Seal Life. 

No Leakage or By-Passing Around Plate. 

Precision Centering of Plate. 

Plate is always square and perpendicular to line bore. 

Simple, Quick Cinanging of Plates. 

Positive Clamping Device. 
These are a few of the reasons why “PRIMARY” Orifice 
Fittings out-perform all others. Write for Bulletin 1-CNP. 
Better still, try them, today! 


<Q ROBERTSON MFG. CORP. 
Ph. JA 6-1659 P. 0. Box 14463 Houston 21, Texas 
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Antennas For 2-Way Systems 


In a new line of base station an- 
tennas for 136-174 mc 2-way radio 
systems are three basic antennas 
that utilize a center-fed half-wave 
design with folded radiating ele- 
ment and coaxial skirt section. This 
eliminates projecting ground plane 
rods to simplify installation, reduce 
pattern distortion and minimize ice 
damage in cold climates. Omnidirec- 
tional models (TAD 6070) have in- 
creased radiating aperture and low 
angle of radiation, directing the 
pattern at the horizon and provid- 
ing increased area signal coverage 
for true unity gain. Forward gain 
in the direction of maximum signal 
strength for the cardioid series 
(TAD 6080) is 3 db, and 5.8 db for 
the unidirectional models (TAD 
6090) over standard center fed half- 
wave dipole antenna. Motorola Inc. 
Circle number (91) on reply card 


Automates Remote Monitoring 


An economical system for moni- 
toring “interruptibles” and record- 
ing gas flow from multiple remote 
stations is available. Any flow meas- 
urement that can be indicated by 
contact closure (such as base volume 
index/positive displacement me- 
ters) may be used as input. Gas flow 
count is transmitted over commer- 
‘cial telephone lines and centrally 
displayed on individual 5 or 6-digit 
counters. Recording of counter to- 
tals may be on demand or automatic 
under program control. The pro- 
grammer scans counters and pre- 
se:its count, with time, to a record- 
ing device such as an IBM 523 card 
punch, paper tape punch or electric 
typewriter. From 5 to 120 points 
may be accommodated conveniently. 
The system is the SD103. Datezx 
Corp. 

Circle number (92) on reply card 


Hinged Clapper Check Valve 


Checkaroo is a new and functional 
rubber seal check valve with clapper 
hinge pin that pivots clapper out of 
stream for full pressure and unob- 
structed passage. It has full pipe 
opening, resulting in 40% less pres- 
sure drop across the valve. The 20- 
deg clapper hinge pin assures easy 
action and is said to cut dead weight 
by 90%. Available in 2, 21%, 3, 4 and 
6 in., it is non-lubricated; can be 
threaded, flanged or victaulic 
grooved at both ends; and operates 
in vertical or horizontal position. 
Double O-ring gaskets eliminate 
pressure on threads and protect 
them from outside corrosion. Check- 
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aroo, equipped with pressure gage 
or test vent, is now available in 
semi-steel and soon in ductile iron 
and steel. Frank Wheatley Pump & 
Valve Mfr. 

Circle number (93) on reply card 


Literature 


Pic-A-Pump Catalog 


This 1008-page catalog conveni- 
ently arranges engineering data for 
selection of centrifugal, axial or 
mixed flow pumps best suited to in- 


dividual and specific applications. 
A 64-page yellow reference section 
carries data relating to pumps and 
hydraulic design, as well as general 
tables and charts frequently re- 
quired in the application of moving 
liquids. Allis-Chalmers Manufactur- 
ing Co. 

Circle number (94) on reply card 


Storage Tank Emergency Vent 


Information is available on a new 
emergency pressure relief vent de- 
signed for use with bulk storage 
tanks to minimize product loss and 


COMPLETELY NEW 


C-R-C AIR CLAMP 


eperates on pipe from 12%” thru 36” 








THE LINE-UP CLAMP 


THAT DOES NOT DAMAGE OR SCRATCH PIPE 


CHECK THESE FEATURES: 


® Rollers roll pipe into perfect round without 
friction or sliding of clamp. 


e Pneumatically controlled heads operate independently 
for quick, positive line-up. 


e COMPLETELY DEPENDABLE. All working parts 
completely enclosed, and made from aircraft quality 
steels for the lowest possible maintenance. 


* Patent applied for. 


For more information write or call: 


e ' 


CRUTCHER - ROLFS -CUMMINGS, INC. 


Home Office: Houston, Texas, Box 2073, OVerland 6-4301 





Export Office: i D. T. O Connor, Inc., $00 Fifth Avenue, New York 36, N. Y., BRyant 9-2236 
la Cansda: * Canadian Equipment Sales & Service Co., Led., 7310 99th St., Edmonton, Alberta, Canada 


For Further Information on Advertised Products See Reader Service Card 355 





insure safe peration. Cutaway 
photos descri ifety features of 
the No s available in 
6 and 10 OPW-Jordan 
Corp. 

Circle 1 n reply card 
Meter (| 

Pipeliz 

Meter ar 
catalog. It 


and the Turbo- 
a new 28-page 
illustrates and 
and dimensions 
ete line of petro- 
meters and ac- 
Manufacturing 


gives sp 
of Rockwe 
leum and 
cessorie 
Co. 
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[ 

of 
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Grease Summary 

This is a concise, easy-to-read, 32- 
pager summarizing the basic prin- 
ciples, properties, types and rules 
for choice and application of lubri- 
cating grease. Of interest also is a 
summary of the effect of additives 
on grease properties. Bardahl Man- 
ufacturing Corp. 
Circle number (97) on reply card 


Electronic Control Stations 
Literature introduces new elec: 
tronic indicating control stations 
for 24-v and 1-v systems. Described 
are the 701K’s features: full-scale 
process indication; complete manual 


that makes the difference. The spread 
tween a first class job and a mediocre 


simply this . . 


._ the spread between 


attention to details and a slip-shod 


ition 


ehan Spreads are famous for their 
» attention to details as well as friendly 


ns with property owners. From the 
t estimate to final clean-up, Sheehan's 
eful planning and efficient operation 
simed at making sure your job is a job 


done 


Sheehan SPREADS... 
the mark of quality in 
pipeline construction 


SHEEHAN 


GMEEHA, 
PIPE LINE 
CONSTRUETION CO 


Teisa \fF Onis 








NATIONAL BANK OF TULSA suiLDINe | 
OKLAHOMA 


Further Information on Advertised Products See Reader Service Card 
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power supply; compact design for 
panel mounting; and pull-out con- 
venience, while still on control. 
Taylor Instrument Companies. 

Circle number (98) on reply card 


Special Systems Data 


A booklet has been issued describ- 
ing special telemetering and control 
systems for gas transmission and 
other applications. Dynel Inc. 
Circle number (99) on reply card 


Gaso-Powered Boring Unit 


Illustrated and described in a 6- 
pager is the new gasoline-powered 
boring unit that ranges from 200 ft 
of 12-in. diam hole to 150 ft of 36-in. 
hole on the horizontal or at angles 
up to 30 deg from the horizontal. A 
capacity chart is presented. Kwik- 
Mix Co., Div. of Koehring Co. 
Circle number (100) on reply card 


Info For Machine Users 


“Profit Tips” is a detailed fold- 
out brochure describing new tips, 
teeth and shanks on Caterpillar rip- 
pers, as well as dozer, scraper and 
loader cutting edge improvements. 
The new weld-on adapter for No. 9 
and No. 8 rippers, allowing use of 
new tips with all types of shanks, is 
featured. Caterpillar Tractor Co. 
Circle number (101) on reply card 


Electric Flow Meters 

A revised 2-page specification 
sheet covers four basic models of 
electric instruments with pneumatic 
control. They control liquid flow or 
liquid level and record and/or indi- 
cate it. Two models also record fluid 
temperature and pressure, respec- 
tively. Minneapolis-Honeywell Reg- 
ulator Co. 
Circle number (102) on reply card 


All-Products Bulletin 


“Compression and Power” lists a 
complete line of engine and motor 
driven compressors, power engines, 
expansion engines, industrial jet- 
powered gas turbines and En-Tronic 
control systems and their many ap- 
plications. The company also lists 
its on-the-spot field, warehouse and 
engineering services. The Cooper- 
Bessemer Corp. 

Circle number (103) on reply card 


Two-Way Radio Publication 


Tubed and transistorized VHF 
two-way radios, in powers of from 
10 to 100 w, are featured in a new 
24-pager. General Electric Com- 
munication Products Dept. 

Circle number (104) on reply card 
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Wallace A. Rob- 


inson has joined 
Mid-Valley Pipe- 
line Co. as chief 
engineer after 12 
years’ service 
with Sun Pipeiine 
Co. as field, me- 
chanical and se- 
nior engineer. He 
assisted in the 
original design 
and construction of Mid-Valley’s 
facilities while on loan assignment 
from Sun, has also served as a pipe- 
line construction consultant for the 
U. S. Army Dept. and assisted in 
design and installation of Venezue- 
lan-Sun terminal facilities. 


W. A. Robinson 


Nelson E. Trumbull has_ been 
named president of Marathon Pipe 
Line Co. and elected to the board 


ipeline People 


of directors. He formerly was senior 
planning associate in the forward 
planning division of Marathon’s 
parent, The Ohio Oil Co. He suc- 
ceeds Jack H. Rice who has been 
appointed Ohio Oil vice president of 
supply and transportation. New vice 
president and director of Marathon 
is Max L. Stanfield, formerly man- 
ager of the Rocky Mountain region. 


Cities Service Pipe Line Co. has 
promoted Paul B. Ridlon to division 
superintendent. Ridlon, whose area 
of operation will include Kansas, 
Texas and Southern Louisiana, for- 
merly was district superintendent 
at Wilson, Okla. Dean F. Smalley 
will continue as division superin- 
tendent in Oklahoma, and Harry O. 
McLeod as division superintendent 
of the Arkansas Pipe Line system. 


NEW! 


FEATURING 
BALANCED RING 
GEAR-SADDLE 
ASSEMBLY ! 


LIGHTER WEIGHT! 
EASIER TO USE ! 


Robert O. Koch has been named 
vice president and general counsel 
of Texas Gas Transmission Corp. 
He formerly was home office counsel 
for Tidewater Oil Co. and also has 
served as Texas’ assistant attorney 
general. 


R. O. Koch W. M. Elmer 


Texas Gas Transmission Co.’s 
president, W. M. Elmer, has been 
elected president of the Independent 
Natural Gas Association of Amer- 
ica. Other officers for the coming 
year are: Orville S. Carpenter, first 
vice president; and George P. Gar- 
ver, second vice president. New 
directors are Mills Cox, W. K. San- 
ders and W. J. Bowen. 


John LeRoy Smith has been 
named to the post of tax commis- 
sioner for Service Pipe Line Co. A 
former Tulsa county 
succeeds J. S. Stearns, retired. 


assessor, he 


MODEL NO. 3-SA 
CUTS 14” 
TO 20” PIPE 


Cg a SS Se Se ee Se te ae 


MOUNTS AND CUTS ON SHORT LENGTHS OF PIPE! 


It's extremely lightweight. 


® More rugged . this new 


BITUMASTIC. 


mG. uv 5 Pat OF 


It's easier to handle and oper- design produces a more stable 
ate with the new balanced de- ring gear assembly, which is 
isha nema sign. less likely to spring or warp. 


, & Requires only % the storage 
; a : @ Retains extreme accuracy of 
space of competitive pipe bev- : . 
T. © ATE . . cuts, which all Mathey P 
Carey APB&EC "I ling machines, Beveling Machines vty pe 
‘ ® Can be operated on shorter 9 


PIPE JOINT PROTECTION | for. 


HOT & COLD APPLIED COATINGS |... 


PIPELINE FELT, PADDING 
& GLASS PIPE WRAP 


MAVOR 
- KELLY 


COMPANY 


' ie MACHINE WORKS, INC. 


M&M BUILDIN Gs HOUSTON « CA 2-2207 
1038 4th Streets Gretna, Lo. * FOrest 1-186) 212 S. Frankfort Tulsa, Okla. @ Box 1159 © LUther 7-3311 


lengths of pipe for seating the 
machine and cutting, making it @ Available in all sizes, from No 
more versatile. 1 to No. 5 machines. 


Call or Write for Further Information or Demonstration . 


01 


For Further Information on Advertised Products See Reader Service Cord 


Pipeline Engineer November 1961 





Pipeline Parade 


eo Mineral Fiber 

me Mfg. Corp. has 

been formed in 

Houston, Tex., to 

produce glass fi- 

ber pipeline felt. 

President is Rob- 

rt E. Simpson, 

formerly regional 

manager for 

L-O-F Glass Fi- 

bers Co. One of 

the vice pre nts is J. P. Bristow, 

president Bristow-Hyde Con- 
struction ( 


Mid-\ 


awarded 


Pipeline Co. has 
ntract to North Elec- 
tric Co tall automation con- 
trols on 14 pump stations on its 
930-mil tem between Longview, 
Texas, al Ohio. North Elec- 
tric wv Paricode super- 
visory nt and telemetering 
equipment 


Clark . and Roots-Con- 
nersville Blower, divisions of Dres- 
ser Industries Inc., have announced 
new offic: nd a move of their Los 
Angeles offices. Clark Bros. has 
opened a h of its Pittsburgh 
office in B N. Y., with Charles 
P. Clark Jr. in charge. Roots-Con- 
nersvill has opened a new 
branch ofl Midland, Texas, and 
appointe Roy C. Laycock branch 


A $1,500,000 research center is 
being p 1ed by The Kendall Co., 
Chicago division, manufacturer of 
Polyke rial tapes and pro- 
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manager. The Los Angeles offices of 
both firms have been moved to 5915 
E. Sheila Street. 


A. O. Smith Corp. has changed 
the name of its reinforced plastics 
division to the glass fiber products 
division. The division offers Red 
Thread glass fiber pipe which for 
more than five years has been field 
tested for such uses as crude oil 
gathering, gas gathering and distil- 
late lines. 


Gulf States Asphalt Co. Inc., 
through association with Trumbull 
Asphalt Co. of Delaware, has in- 
creased to 17 the number of plants 
where its pipe enamel is produced. 


Collins Radio Co. has integrated 
all microwave activities into one or- 
ganization within its new systems 
division, the Alpha Corp., formerly 
a subsidiary. This realignment 
unites microwave sales, systems en- 
gineering, contract administration, 
training and customer service under 
a new director, Kerry R. Fox. 


All lift trucks now coming off the 
production line at Allis-Chalmers 
Manufacturing Co.’s Harvey, IIL, 
works are painted yellow because 
of its international identification 
with safety. Orange previously used 
will still be available, however, to 
those preferring it. 


tective coatings. The new facility 
will be located in Barrington, III. 
Completion is expected to be in the 
fall of 1962. 
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Appointments and 
Promotions 


Air Reduction Sales Co.—G. L. 
Werly Jr., general marketing man- 
ager, formerly gas marketing de- 
partment manager. 


Aliis-Chalmers Mfg. Co.—Will 
Mitchell Jr., research division di- 
rector, formerly the division’s act- 
ing director. 


Bucyrus-Erie Co.—Donald W. 
Waack, sales promotion manager, 
formerly assistant sales develop- 
ment manager for Schield Bantam 
Company. 


Clark Bros. Co., Div. of Dresser 
Industries Inc. — has appointed the 
following as sales engineers for en- 
gines, compressors and gas tur- 
bines: M. S. “Mel” Kenady, Ama- 
rillo office; Z. B. “Zobo” Deer, Tulsa 
office; Edward S. Leonard, Houston 
office; and Thomas R. Bett, Shreve- 
port office. 


Dresser Manufacturing Div., 
Dresser Industries Inc. — Charles 
I. Gilmer, Rocky Mountain sales 
representative, formerly sales rep- 
resentative for Western State Ma- 
chine Co. 


Fibercast Co., Continental-Emsco 
— Philip J. Liston, sales manager, 
formerly assistant sales manager in 
charge of special projects. 


Grove Valve and Regulator Co.— 
sales engineers, George H. Loeffler 
and M. L. Wheat, both to be head- 
quartered in Houston. 


Jones & Laughlin Steel Corp. — 
J. B. Gibson, district sales manager 
in Houston, formerly assistant man- 
ager of tubular products sales in 
Pittsburgh. 


Pipeline Products Inc. — Robert 
J. Becker, sales staff, formerly asso- 
ciated with the E. W. Robinson 
Supply Co. 


Raytheon Co. — James D. Bowen, 
sales manager for the Sorenson 
product lines, formerly eastern sales 
manager for Sola Electric Co. and 
sales engineer for Sorenson & Co. 
Inc. before that firm was acquired 
by Raytheon in 1959. 

¢ 

Worthington Corp.’s Standard 
Pump Div. — Patrick L. McManus, 
general manager, formerly director 
of marketing services. 
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to listen to the voice of patriotism! 


Many companies have the Treasury Pay- 
roll Saving Plan. Some don’t promote it 
enough! They don’t realize how the plan 
works for our country . . . and for them. 
For example, it strengthens local buying 
power. It provides a hard-to-beat employee 
benefit program. It acts as an economic 
insurance policy. Fill in the coupon and 
get easy-to-use promotion ideas that work! 


U.S. SAVINGS BONDS 


oa 


Treasury Department 

U.S. Savings Bonds Division 

Washington 25, D.C. 

We would like to promote the Payroll Savings Plan 

among our employees. Please send us your proven program. 


Name ne : Title 





Company 
Address 
City cates 


We have the plan. Please send us [] We don’t have the plan yet. 
employee leaflets. Please send complete facts today! 


It’s simple! It’s successful! It works! 


The U.S. Government does not pay for this advertisement. The Treasury Department thanks, for their patriotism, The Advertising Council and this magazine. 
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Aetna Corp. 

Penberthy Manufacturing Company, 
Division of Buffalo Eclipse Corporation 

Perry Equipment Corp. 

Petreco Division of Petrolite 
Corporation 170, 


220, 





Petroleum Electric Power Association 
Pipe Linings, Inc., a Subsidiary of 
American Pipe and Construction Co. 
Pipeline Inspection Co., Inc. 
Pittsburgh-Des Moines Steel Company 
Polyken Sales Division, 
The Kendall Company 
The Wm. Powell Company 
Prentice-Hall. Inc. 
H. C. Price Co., Pipe Coating Division 
Procon Incorporated 


R 

Ranch Foods, Inc. 
The Rector Well Equipment Company 
Reda Pump Company 189 
Reilly Tar & Chemica! Corporation 345 
Republic National Bank of Dallas 5 
Republic Steel 323, 324, 325, 326 
Robertson Mfg. Corp. 354 
Rockwell Manufacturing 

Company .. 87, 38, 39, 40, 41, 42, 
John A. Roebling’s Sons Division, The 

Colorado Fuel and Iron Corporation 
Royston Laboratories, Inc. 


174 


43, 44 
21 


276 


Ss 
Salt Water Inc. 
Salzgitter 
Schlumberger Well Surveying c orporati mn 
Security an tr hea Division 
Servco 
Shaffer Tool Works 
Sheehan Pipe Line Construction Co. 
Shell Oil Company : 
M. B. Skinner Co. .. 
A. O. Smith Corporation 
Meter and Service Station Equipment 
Division 278 
Tubular Products Division 
Solar, a Subsidiary of International 
Harvester Company 
Southern California Oil Tool Company 
Southern Pipe Division of U. S. Industries 
Southwestern Graphite Company 
Spang & Company 
The Stearns-Roger 
Steel Forgings, Inc. . 
Stephens Engineering 
Sun Ship Building & Dry 


Control, 


67, 263 


» 275 
330, 33 


Mfg. Co 


” 


Dock Co. 


T 
The Tapecoat Company 
Texaco Inc., Petrochemical! Sales Division 
Texas Iron Works 
Thornhill-Craver Company 
Trade With Barney 
Tretolite Division of Petrolite Corporation 
Trinity Portland Cement Division, General 

Portland Cement Company 

Tuboscope Company 


U 

Unit Crane & Shovel Corp. 
United States Instrument Corporation 
Universal Atlas Cement Division of 

United States Steel Ae 
Universal Oil Products 74, 217, 226 

V 

Van Products Co. 
Vermeer Manufacturing 
Henry Vogt Machine Co 


260 
353 
219 


Company 


Ww 
Walworth Company, Lubricated Plug 
Valve Division 
Waukesha Motor 
Western Gear Corporation, 
Products Division 
Western Pipe Line, Inc 
Western Supply Company 
Frank Wheatley Pumps & Valves 
Wheeling Machine Products Company 
The Wheland Company 
White Diesel Engine Division, 
—’ Company 
T. D. Williamson, Inc. 
Wilson Supply Company 
W-K-M Division of ACF 
Industries, Incorporated 168, 169 
Worthington Corporation 313 
Womack Machine Supply 261 


Company 
Industrial 


The White 


265 
166 
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which perforator would you choose? 


Is a perforator that just puts a hole in the pipe 
good enough? Not if formation damage around 
the bore hole is considered. Damage due to 
invasion of mud solids, while unpredictable, is 
known to extend eight, ten or more inches from 
the well bore. The top perforation shown above 
was made by a perforator which is in field use. 
It will perforate the casing and cement, but 
may not have enough penetration to reach 
beyond the damaged zone. 

The NCF II produces a perforation greater in 
depth and Well Flow Index than any other 
retrievable shaped charge gun. Its relative 
performance is shown in the lower illustration. 
The performance of both perforators depicted 


above is based on actual tests. 


Jnquestionably, the charge offering the bes 
Unquest bly, the ch ff the best 


possibility of reaching the undamaged forma- 
tion is the best choice, and that is the NCF II. 


¥ 
i 


=) 


This charge has been even further improved 
since its introduction in June, 1961. Here 
are the results of the latest performance tests 
in standard Berea targets certified by the Per- 
foration Investigation Committee. 


34g"’ NCF II 4’ NCF Il 
Hole size (casing) 3* .' 
Probe depth 9%" "* 11’%""* 
Total depth 9%,'"* 11%'"* 
Burr height 

Well Flow Index 


*The Koneshot NCF II Perforator ha 
a uith the Perforation Invest 


which provides 


LANE-WELLS CO. 


P.O. BOX 1407 HOUSTON 1, TEXAS 








i 
i 
, 
bd - 
\ 
2 
‘ 
. 
a 
\ 
\ 
— 3 
aos os 
e im = Sy - 
——_ ws atl 
28 q 
4 , 


' 
~ 
- 





ae aie, 
Aas 1 a 


OLD from the Philosopher’s Stone 


In medieval times alchemists searched relentlessly for the mysterious ‘Phi- 
lospher’s Stone’’ to acquire its magical power to change ordinary matter 


into gold. 


Unfortunately (or maybe not) the mystic substance was never discovered, 
but the concentrated search and endless experiments conducted by these 


secretive ancients is said to be the birthplace of modern chemistry. 


Today, the constant search for new truths from new ideas is crisply referred 
to as “R & D.” But unlike the ‘“Philosopher’s Stone,” modern Research and 
Development in our industry has turned man’s search for oil into profitable 


enterprises far more valuable than gold. 


To be without the benefits of this “black gold” is unimaginable, and Halli- 
burton’s comprehensive R & D program is continuing to contribute to its 
profitable recovery. 


Halliburton company 


DUNCAN, OKLAHOMA 





